
The NSF Research Traineeship 
award, or NRT, will bring together 
master’s and doctoral students from 
a variety of water disciplines. UA’s 
new project, called Water-R2O, will 
start them on a career path that will 
meet the research-to-operations 
needs of hydrologic researchers, 
forecasters and decision makers in 
government, private and academic 
sectors.

“We’re facing major water challenges, 
and this provides an opportunity, 
a model, for how we can prepare 
students to enter into the work-
force, address those challenges 
and to help cutting edge water 
research be fast-tracked for use in 
water operations and forecasting,” 
said Dr. Steven Burian, director 
of science for the Alabama Water 
Institute and professor of civil, 
construction and environmental 
engineering.

Water-R2O will be overseen by a 
group of 11 faculty members and 
welcome its first class of students in 
the fall of 2023. While taking classes 
in their respective disciplines, stu-
dents will earn credit  towards an 
operational hydrology program cer-
tificate.

The program will aim to train 117 stu-
dents over the first five years of the 
program, including 28 funded train-
ees from civil engineering, computer 

science, geography and 
others in the future.

“Our expertise is in 
hydrologic prediction and fore-
casting. To advance it further, we 
are working towards integration 
of physics-based models with 
machine learning-based methods,” 
said Dr. Mukesh Kumar, an associ-
ate professor of civil, construction 
and environmental engineering. 
“Collaboration with computer scien-
tists is needed in that regard. This 
project nicely groups us together.”

Dr. Jiaqi Gong, associate professor 
of computer science, said they have 
two focuses as it applies to artificial 
intelligence and machine learning 
for Water-R2O. On the research 
side, they will examine how models 
are being developed and what the 
limitations are from a mathematical 
perspective. From an educational 
standpoint, they want to make sure 
students fully understand how these 
fit into the overall picture.

“AI and machine learning are both 

getting a lot of attention from differ-
ent research fields and how they are 
applied to the decision-making pro-
cess of water operations systems,” 
said Gong. “This is a great opportu-
nity to work together with the other 
majors and help to clear up any 
questions about them.”

Dr. Lisa Davis, associate profes-
sor of geography, said her research 
with natural environmental records 
brings a different perspective to 
improving forecasts and water mod-
eling. Natural records, such as tree 
rings and flood sediments, contain 
long archives filled with centuries 
to millennia of data about a variety 
of extreme events that are under-
represented in instrument records.

“Combining long data sets from nat-
ural archives with instrument data 
greatly reduces the uncertainty 

associated with forecasts of extreme 
floods and droughts because the nat-
ural data contain substantially more 
observations of extreme events,” 
said Davis. “This approach has been 
underused in water operations and 
forecasting to date because natural 
scientists, engineers, and water oper-
ations communities are disconnect-
ed, and we aim to change this. A big 
focus of the NRT is establishing and 
growing water community connec-
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The University of Alabama’s award from the 
National Science Foundation establishes a unique 
hydrologic science research and training program 
for graduate students.

The program will aim to train 
117 students over the first five 
years of the program, including 
28 funded trainees from civil 
engineering, computer science, 
geography and others in the 
future.

https://beta.nsf.gov/news/nsf-research-traineeship-program-expands-include-43-states
https://eng.ua.edu/eng-directory/dr-steven-burian/
https://eng.ua.edu/eng-directory/dr-mukesh-kumar/
https://eng.ua.edu/eng-directory/dr-jiaqi-jackey-gong/
https://geography.ua.edu/people/lisa-davis/
http://awi.ua.edu


tions through 
educational 
endeavors.”

Dr. Wanyun 
Shao, a social 
scientist and 
assistant pro-
fessor of geog-
raphy, said she 
will integrate 
her research 
expertise on 

risk decision making within a geo-
graphic context into the program.

“Students will learn about the theo-
ries and methods in risk perceptions 
and judgments under uncertainty, 
risk mitigation behaviors and risk 
communication in order to identify 
means and tools to close the knowl-
edge gaps between scientists and 
end users,” said Shao. “This training 
can prepare them better to translate 
cutting-edge hydrological research 
into actionable information for end 
users.”

Seven external partners will col-
laborate with UA faculty members 
for the NRT: NOAA’s National Water 
Center; U.S. Geological Survey; 
Tennessee Valley Authority; RTI 
International; Baron Weather Inc.; 
Jupiter Intelligence; and Pacific 
Northwest National Laboratory.

They are interested in a hands-on 
approach and will be involved as 
advisors and mentors, as well as help 
design the research projects and 
host the students as interns. UA’s 
team points to this as a key part of 
the research-to-operations aspect of 
the program.

“There will be instances where stu-
dents take classes with them and 
will work on real problems and data 
sets,” said Davis. “This obviously 
meets the purpose of mentoring the 
students in operations and forecast-
ing, but it also helps introduce them 

(continued from previous page)
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to different corporate and workplace 
cultures so they can see what’s out 
there and what’s the best fit for 
them.”

The AWI also has a role in terms of 
project coordination, administrative 
duties and helping with external 
partnerships and relationships. Both 
faculty members and AWI will foster 
education, research and collabora-
tion not only nationally, but region-
ally as well.

“A big motivation for the develop-
ment of our team is to help solve 
and work towards solutions in all of 
water,” Davis said. “That need also 
exists at the community level, and 
we are interested in increasing part-
nerships here in the state and at the 
municipality levels.”

Students interested in the Water-
R2O program will have to apply. 

Dr. Steven Burian

The team will be introducing the 
program and recruiting students 
over the next academic year.

“It will be an aggressive recruiting 
process to attract the best students,” 
said Burian. “We’ll be looking for 
a cohort with strong interests in 
applying research to create solutions 
to ongoing and future water chal-
lenges facing society.”

The NRT Program is designed to 
encourage the development and 
implementation of bold, new poten-
tially transformative models for 
STEM graduate education training. 
The program is dedicated to effective 
training of STEM graduate students 
in high priority interdisciplinary or 
convergent research areas through 
comprehensive traineeship models 
that are innovative, evidence-based 
and aligned with changing work-
force and research needs.

Visit AWI’s

http://bit.ly/awipodcast

We created this podcast  
series as a way to 
introduce our 
affiliated faculty 
members and students, 
to help showcase their 
work and to show how 
their research is helping 
to improve every aspect 
of water across all walks of 
life. There will be one-on-one 
interviews with our researchers, 
but also some of their public talks 
at workshops and conferences.

  Contact Brock Parker at brockparker@ua.edu or 205-348-5328  
for more details or to schedule a recording.

https://geography.ua.edu/people/wanyun-shao/
https://geography.ua.edu/people/wanyun-shao/


The program recognizes UA faculty 
for outstanding research, extension 
and education programs that signifi-
cantly advance UA’s interdisciplinary 
water-related communities of sci-
ence.

The 2022 Early Career AWI Faculty 
Fellows include:

Hamed Moftakhari, assistant pro-
fessor of civil, construction and envi-
ronmental engineering, College of 
Engineering.

Matthew VanDyke, associate profes-
sor of advertising and public rela-
tions, College of Communication and 
Information Sciences.

The 2022 Distinguished AWI Faculty 
Fellow includes:

Gregory Starr, professor of bio-
logical sciences, College of Arts and 
Sciences.

“These AWI Fellows exemplify the 
depth and quality of our faculty at 
The University of Alabama, as well 
as the research they conduct,” said 
Scott Rayder, AWI executive direc-
tor. “I am excited to work with these 
new fellows who will be terrific 
ambassadors for water research here 
in Alabama and beyond.”

Two Early Career and one 
Distinguished Faculty Fellowships 
are awarded each year by AWI to 
candidates affiliated with the insti-
tute. Each fellowship has a tenure of 
three academic years and is accom-
panied by an annual salary stipend.

Selected fellows have shown evi-
dence of strong interdisciplinary, 
water-related research, education 
and extension programs. Their 
research, education and extension 
priorities align with AWI’s mission to 

both carry 
out cut-
ting-edge 
and applied 
research 
and to 
train the 
next gen-
eration of 
scientists 
to provide 
actionable, novel solutions for a 
more water-secure world.

AWI Faculty Fellows serve as repre-
sentatives committed to contribute 
to AWI’s initiatives during their 
term and help promote the institute 
across UA, its partners and to the 
public. AWI Faculty Fellows also 
increase the visibility and impact of 
the institute by participating in its 
monthly talk series and by submit-
ting two interdisciplinary AWI pro-
posals.

The creation of the AWI demon-
strated the commitment of UA to be 
a premier research and education 
institution around water-related 

AWI NAMES SECOND CLASS OF FACULTY FELLOWSHIP RECIPIENTS

issues. AWI’s goal is to become a 
world-class interdisciplinary water 
research institute that develops 
pathbreaking, holistic and environ-
mentally friendly solutions to ensure 
people and ecological systems in our 
community, state, nation and around 
the world have access to clean water 
and are resilient to extreme events.

AWI Faculty Fellows collectively 
provide a community of science to 
the UA campus that can respond to 
multiple interdisciplinary research 
opportunities and build a portfolio 
of projects and initiatives that ben-
efit not only the University, but all 
of society.

By Brock Parker

The Alabama Water Institute has selected three faculty members from The University of 
Alabama to serve as 2022-25 fellows in the AWI Faculty Fellowship Program.

The 2022 AWI Faculty Fellows are Dr. Gregory Starr, left, Dr. Hamed 
Moftakhari, middle, and Dr. Matthew VanDyke, right.

HOW TO GET AFFILIATED WITH  
THE ALABAMA WATER INSTITUTE 

If you have expertise that could contribute to addressing complex water 
issues, please register yourself on our website. All registered members 

are considered affiliated with AWI and have access to all AWI resources. 

To register, visit the AWI website: awi.ua.edu

    Eligibility Criteria:
 • A faculty/staff/student appointment at UA.
 • Research expertise in a water-related field.
 • Completion of registration form.

For questions contact Stefanie O’Neill at:  
soneill2@ua.edu or 205-348-9128

Affiliated Member Information: 
awi.ua.edu/awi-affiliated-members/

http://awi.ua.edu
http://awi.ua.edu/awi-affiliated-members/


PILOT PROJECT TO SUPPORT EQUITABLE CLIMATE RESILIENCE ALONG THE 
UPPER MISSISSIPPI RIVER

NOAA and its partners are launch-
ing a new pilot project to study 
flooding on the Mississippi River 
and how to better protect the most 
vulnerable communities.

The pilot project, “Building 
Knowledge to Support Equitable 
Climate Resilience,” which includes 
a $150,000 NOAA investment in FY22 
and in-kind services from partners 
at the Cooperative Institute for 
Research to Operations in Hydrology 
through the University of Alabama, 
the University of Minnesota, and 
the Upper Mississippi River Basin 
Association, has two objectives:

    Better understanding the flow pat-
terns of the upper Mississippi River 
to provide data on how the river will 
likely respond to changing climate 
conditions. This data is crucial for 
communities to plan for both flood 
and low flow conditions. 
    Engaging vulnerable communities 
to enhance their climate resilience. 
Customized community engagement 
strategies for key sets of stakehold-
ers allows NOAA and partners to 
collaboratively build long-term, 
respectful partnerships and relation-
ships with underserved communi-
ties. Overall, his work is intended to 
improve the understanding, inter-
pretation and use of these forecasts 
and hydrological data products and 
services to improve preparedness 
and resilience.

“Equity and resilience are core driv-
ers of the work that happens every 
day at the Commerce Department,” 
said Deputy Secretary of Commerce 
Don Graves. “Bringing together 
NOAA’s climate science exper-
tise and the local needs of upper 
Mississippi River communities will 
ultimately help our most vulnerable 
populations be more ready and resil-
ient to climate threats.”

“This project demonstrates how 
NOAA puts equity into action by 

working with communities from 
start to finish to provide meaning-
ful insight into climate risks,” said 
NOAA Administrator Rick Spinrad, 
Ph.D. “Ensuring that vulnerable 
communities are better equipped to 
prepare for and respond to extreme 
weather and climate change is a crit-
ical part of building a Climate-Ready 
Nation.”

The pilot project was developed in 
response to feedback received dur-
ing a 2021 climate and equity round-
table focused on flooding and resil-
ience in the Mississippi River Basin, 
one of eight roundtables hosted 
by NOAA across the country with 
underserved and vulnerable com-
munities and bridge organizations 
to better understand the issues they 
face in regards to climate change. 

“Often, communities know what 
they need to be resilient — what 
they need is our help getting there,” 
said Vankita Brown, NOAA senior 
advisor for equity. “NOAA is proud 
to strengthen these meaningful con-
nections with communities along 
the Mississippi River, and develop 
climate products that benefit all 
users.”

“The NOAA Climate and Equity 
Roundtable provided valuable 
insight into the unique and shared 
challenges of communities in 
responding to, and preparing for nat-

ural disasters along the Mississippi 
River,” said Kirsten Wallace, 
executive director of the Upper 
Mississippi River Basin Association. 
“The Roundtable also created a help-
ful forum for connecting various 
individuals and entities working 
separately but towards the same 
common goals of improving climate 
resilience and social equity.” 

This pilot builds on NOAA’s commit-
ment to sustained engagement with 
underserved communities, and is 
part of an investment in seven pilot 
projects in the coming years. Each 
regional pilot will respond directly 
to feedback received from partners 
during climate and equity roundta-
ble discussions that were conducted 
in 2021. Pilots will take a unique, 
place-based approach to helping vul-
nerable communities better under-
stand, prepare for, and respond to 
climate change.

Article reprinted from NOAA’s website: 
https://www.noaa.gov/news-release/
pilot-project-to-support-equitable-
climate-resilience-along-upper-missis-
sippi-river

Please follow us on social media.
 @AlabamaWaterInstitute

 @AlabamaWater

 @Alabama_Water
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UA RESEARCHER INVESTIGATES DRIVERS OF ANTARCTIC ICE RETREAT
An investigation of how an Antarctic ice sheet melted thousands of years ago will improve 
contemporary climate models and projections of rising sea level, according to a recently pub-
lished study with contributions from The University of Alabama.

By Adam Jones

Led by the University of Tokyo, 
researchers identified the mecha-
nism for large-scale melting and 
retreat of the West Antarctic Ice 
Sheet 9,000 to 6,000 years ago, and 
current conditions suggest this 
mechanism is also a major driver of 
extensive melting events over the 
past 30 years, according a paper pub-
lished in Nature Communications in 
May.

The research team analyzed sedi-
ment samples from the seafloor 
near part of the ice sheet in the 
Amundsen Sea.

“The samples were actually col-
lected during my first expedition 
to Antarctica many years 
ago, and from tiny fossils in 
sediment on the seafloor, 
we were able to show that 
warm ocean water melted 
an ice shelf from below 
thousands of years ago,” 
said Dr. Rebecca Totten, 
UA assistant professor of 
geological sciences. “The 
great thing about this col-
laborative study is that 
we applied a new chemi-
cal technique to those samples and 
found that earlier periods of atmo-
spheric warming were also really 
critical to the stability of major gla-
ciers in Antarctica’s past.”

The team’s work revealed an influx 
of warm and moist air from an 
“atmospheric river” blowing over 
the ice sheet from the Pacific Ocean 
was triggered during a massive gla-
cial retreat roughly 11,000 years ago. 
Recently, a similar band of humid air 
has been observed over the South 
Pole, causing temperatures to rise 
close to 14 degrees Fahrenheit, or 
about 70 degrees higher than nor-
mal, in March 2022.

Climate scientists are focused on the 
stability of the West Antarctic Ice 
Sheet, which is experiencing drastic 
changes each season that signal its 

response to a changing climate, as 
its melting is a major contributor to 
global sea-level rise, possibly raising 
sea level by 5 meters if melted away.

However, attention has been mostly 
focused on warm seawater flowing 
against the ice sheet, and less was 
known about whether atmospheric 
conditions were directly causing sur-
face melting in this region.

Totten, a marine geologist and pale-
ontologist, searches for microscopic 
clues to the past ice behavior by 
searching through the mud offshore 
for tiny, single-celled plankton. By 
studying what the ice sheet and 
ocean left behind, her team can 

inform models of how the 
West Antarctic Ice Sheet 
will behave in the future.

“It’s just like stepping 
back in time because each 
layer of sediment tells 
you about a different 
time period and how the 
ocean and glaciers were 
changing,” she said.

Specifically, Totten and 
her students look for the 

remains of microscopic, single-celled 
organisms, called diatoms and fora-
minifera, that have been preserved 
in these offshore sediments for 
thousands of years. The abundance 
of the microfossil remains and the 
species that were living at different 
intervals provide clues about the 
water that nourished them.

Totten’s work, alongside the new 
chemical analysis of sediment at the 
Atmosphere and Ocean Research 
Institute of the University of Tokyo, 
reveals that not only did warm sea-
water melt ice shelves from below, 
but atmospheric warming melted 
major regions of West Antarctica in 
the past due to warming through 
atmospheric rivers.

Building a fuller picture of the ice 
sheets’ behavior in the past, espe-
cially during major events in global 
climate change, will provide infor-
mation for predictive models of ice 
stability and global sea-level rise, 
which will ultimately impact popu-
lated coastal areas in Alabama and 
the northern Gulf of Mexico.

The work was supported by the 
Japan Society for the Promotion of 
Science and the National Science 
Foundation.

Photo courtesy of Linda Welzenbach, Rice University

“The great thing about this collabora-
tive study is that we applied a new 
chemical technique to those samples 
and found that earlier periods of 
atmospheric warming were also 
really critical to the stability of major 
glaciers in Antarctica’s past.”
-Dr. Rebecca Totten



UA RESEARCHERS TO STUDY GULF COAST SEVERE WEATHER COMMUNICATIONS
A new study by a team of professors from The University of Alabama’s College of 
Communication and Information Sciences will examine the effectiveness of public messaging 
to help residents along the Gulf Coast stay safe during extreme weather events.

By Brock Parker

Drs. Cory Armstrong, professor 
of journalism and creative media, 
Matthew VanDyke, assistant pro-
fessor of advertising and public 
relations, and Brian Britt, associate 
professor of advertising and pub-
lic relations, are supported by the 
the Mississippi-Alabama Sea Grant 
Consortium  for the project.

They will analyze social media dis-
cussions and conduct interviews and 
surveys to understand the informa-
tion channels, tools and resources 
that coastal emergency managers, 
community leaders and residents 
use for short-term and long-term 
decision-making when preparing and 
going through severe weather.

“We’re not weather experts, but we’re 
communication experts,” Armstrong 
said. “What we can bring to this 
project, and what’s appealing to the 
Sea Grant folks, is that we can under-
stand communication and distribu-
tion of these messages and how to 
measure that, how to understand it 
and how to then give recommenda-
tions for how these experts get their 
messages out.”

Understanding how the public 
receives and acts upon severe weath-
er alerts and warnings can help emer-
gency managers craft the most effec-
tive messages to save lives. The team 
will focus on the three southern-
most emergency management areas 
of Mississippi and the two southern-
most areas in Alabama.

The study will take place during 
three phases over the course of two 
years. The first phase will consist of 
analyzing conversation patterns on 
social media. By searching keywords, 
hashtags and specific date ranges on 
those platforms, the team can evalu-
ate how people seek and relay infor-

mation and concerns before, during 
and after extreme weather events.

“Before these tools were available, 
you’d have to rely on survey data and 
retrospective-type stuff that would 
be harder to get a full and perhaps 
accurate picture of how things played 
out,” said VanDyke. “This is an excit-
ing new application for the theory, 
but to also get a more valid snapshot 
of what public discussion looks like 
in these areas.”

The second phase has an engagement 
plan where the team will interview 
decision-makers, such as emergency 
managers and city officials, to under-
stand when they decide to start 
preparing before a storm arrives, 
what tools they use in making those 
decisions and how they process risk 
factors to their areas.

“Decision-makers may or may not 
have the technical background and 
understanding to be able to deci-
pher the meaning of uncertainty,” 
VanDyke said. “What scientists mean 
by uncertainty might be different 
than how we in the general public 
interpret uncertainty, so being able 
to marry both public and decision-
maker needs is really important.”

Focus groups will also be conducted 
with community members and pub-
lic opinion leaders to see how they 
evaluate official messages and how 
they’re going to make choices during 
these storms.

“Comprehension and terminology are 
the big issues,” said Armstrong. “I can 
see the need for training and aware-
ness of what watches, warnings and 
these types of terms mean, or maybe 
coming up with some more uniform 
terms to talk about coastal issues.”

The third phase will use large-scale 
sample surveys to determine the dif-

ferences in information processing 
and tools, with a specific focus on 
comparing underserved, urban and 
rural populations.

“People who live in urban areas have 
this belief that it’s not going to hap-
pen to them or not going to be that 
big of a deal,” Armstrong said. “Then 
there’s the people in rural areas that 
live in flood plains. Every time a 
huge storm comes in, they’re getting 
flooded, and it may be that they’re 
more prepared than others because it 
happens so frequently.”

Armstrong said taking all this infor-
mation and coming up with a mitiga-
tion plan, especially in underserved 
areas, is one of the key goals of this 
study.

“We’re talking about people with lim-
ited resources who don’t have ways 
to evacuate,” she said. “Hurricane 
Katrina proved sometimes you just 
can’t leave. What kind of plans can 
we make for these people who can’t 
or won’t evacuate? I’m always con-
cerned about that.”

The team will be providing their 
findings after each phase so decision-
makers can continuously analyze 
and update their plans as the project 
progresses. A summary of the entire 
study will be made available to the 
academic and practitioner communi-
ties at the end of the two-year period.

“Here at Alabama, there’s a big push 
to get more resources built, more 
information pooled, more accurate 
forecasts, and it’s just marrying that 
with where people actually are,” said 
VanDyke. “In a lot of cases, it’s not 
an information problem as much as 
it is an infrastructure problem, or as 
much as it is values or personal expe-
rience or whatever that barrier is 
that prevents people from using that 
information.”



UA RESEARCHERS DEVELOP CHEMICAL SENSORS 
TO DETECT ANTIBIOTIC OVERUSE IN WATER
By Brock Parker

Antibiotics are widely used medica-
tions that can prevent or slow down 
the growth of bacteria in humans and 
animals. They can also be added to 
animal feed to improve growth rates 
and the effectiveness of the food.

There are significant downsides to 
their widespread use. If antibiotics 
are misused or even counterfeited, 
they can damage a living being’s 
health, reduce their efficacy, and 
harm the environment. Researchers 
at The University of Alabama have 
developed an easily accessible rapid 
and portable optical chemical sensor 
method to detect antibiotic overuse, 
counterfeiting and pollution in water.

Dr. Marco Bonizzoni, associate pro-
fessor in The University of Alabama’s 
Department of Chemistry and 
Biochemistry, and Yifei Xu, a 
chemistry graduate student, 
published their findings in 
the journal Sensors. Two 
papers detailing their research 
appeared in the journal’s 
special issue, “Sensors and 
Applications in Diagnostics, 
Food and Environmental 
Analysis.”

“We use this family of relatively 
complex polymers that are called 
poly(amidoamine), or starburst den-
drimers,” said Bonizzoni. “The magic 
is to combine them with fluorescent 
dyes in appropriate conditions and 
proportions that we found optimal. 
The great part is all of these compo-
nents are commercially and readily 
available off the shelf.”

Bonizzoni and Xu developed this 
method to test for antibiotics in sur-
face water and agricultural runoff 
downstream from farms. Animal waste 
winds up in the water, and the chemi-
cal sensors can detect if excessive 
amounts of antibiotics are present.

A dangerous consequence of overuse 
is forcing natural selection into the 

bacteria population. Abuse creates 
multiantibiotic-resistant strands 
of bacteria. If an overabundance 
of antibiotics is found in animals, 
those antibiotics can later wind up in 
humans after consumption. Similarly, 
antibiotic-resistant bacteria can then 
infect the human population as well.

Water samples are already sent to 
labs for testing on a regular basis, so 
field testing and determination can 
reduce the time and resources of 
shipping and analysis.

“We’re not going to replace a trained 
chemist in a specialized lab, but we 
may be able to unburden them,” said 
Bonizzoni. “Instead of sending them 
100 samples, you would send them 
the 10 that you think are likely to 
lead to something.”

Bonizzoni said like all drugs for animal 
or human use, antibiotics are a tar-
get for fraud. Their method can give 
you an idea of whether you actually 
received the antibiotic listed on the 
box. Using chemical sensors for instant 
determination can lead to a more 
efficient process for regulation and 
enforcement, particularly when drug 
components are imported into the 
United States from another country.

“If a shipment of antibiotics arrives 
at customs, do I want to block it there 
and send it out for extra analysis, or 
do I just release it? If I can do a quick 
test that says it is probably fine, then 
you just release it and move on,” said 
Bonizzoni. “The container doesn’t sit 
there, and the customer is happy. If 
you have some doubts, then you fall 
back on your regular routine.”

Bonizzoni and Xu’s first journal arti-
cle established their sensor method 
could be used to detect biomedically 
relevant targets in water. When it 
proved successful, they expanded on 
that idea to show their platform is 
general enough to be applied to envi-
ronmental problems as well as the 
drug counterfeiting issues.

“On one hand, you had very simple, 
yet very hard to detect carboxyl-
ate anions that are elusive targets 
because they are really small and 
kind of featureless,” he said. “On the 
opposite end of the scale, we went 
with something big and complicated 
to show that we could do that, too. 
It just so happens that both of those 
are interesting in their own right, but 
to us, they were both opportunities to 
showcase the fundamental principle 
of the method that we developed.”

Bonizzoni said the data processing 
for the field work is very simple and 
can be done on a smartphone. He 
hopes to later have an app developed 
to further enhance their testing, 
but their chemical sensor recipe for 
detecting antibiotics in the field is 
proving successful thus far.

“It has to be portable, simple and 
pretty robust so it can be used in the 
field as a point of use and applica-
tion, so we hit the sweet spot for 
that because the components of our 
system are off-the-shelf,” he said. “All 
you have to do is mix these things 
according to the recipe we developed, 
and you have a relatively easy and 
portable way of detection.”

Using chemical sensors for instant 
determination can lead to a more 
efficient process for regulation and 
enforcement, particularly when drug 
components are imported into the 
United States from another country.
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UA RESEARCHERS HIGHLIGHT NEED FOR GAUGES IN 
INTERMITTENT WATERWAYS
By Brock Parker

One of the keys to managing fresh-
water ecosystems is knowing where 
and how rivers flow. Stream gauges 
provide that information, but they 
are located predominantly in large 
perennial, or constantly flowing, 
waterways. However, researchers 
at The University of Alabama sug-
gest that focusing on non-perennial 
streams and rivers, or waterways 
that dry on a regular basis, provides 
critical information for water and 
natural resource management.

Dr. Nate Jones, assistant professor 
of ecohydrology in UA’s Department 
of Biological Sciences, is one of the 
authors of a paper recently pub-
lished in the journal Nature that 
stresses the need for more stream 
gauges where water runs out.

“We often pay for stream gauges 
because there’s some sort of human 
need associated with them, such 
as predicting floods, monitoring 
drought and understanding eco-
systems,” said Jones. “It’s important 
that we have those gauges, but we 
aren’t gauging in the non-perennial 
streams where over 60% of the river 
miles globally go dry on a regular 
basis.”

According to Jones, even 40% of 
Alabama’s streams dry up every 
year. That may come as a surprise 
because one-tenth of all freshwater 
in the United States begins or flows 
through the state, but it is a concern.

“We predict we’re going to see 
more and more drying here in the 

Southeast, and I think it’s going to 
play an important role in both water 
and ecosystem management,” he 
said. “We’re spending so much time 
studying these because we think 
that having actionable knowledge is 
going to be quite important within 
the next 30-40 years.”

While southeastern states are typi-
cally rich with water, the story is 
much different out west. Here in 
the Southeast, you can step across 
streams when they dry up. In the 
western U.S., entire rivers can dis-
appear, causing water resource 
concerns for officials. Adding more 
stream gauges in the places that 
routinely lose water can help water 
managers determine how to more 
efficiently manage their supplies.

“When you’re in the more arid 
environments, the duration of that 
drying is really important,” Jones 
said. “People need to understand 
how long that tap will be turned off 
before they can get more water.”

From a water quality perspec-
tive, Jones compared intermittent 
streams to capillaries in the lungs. 
There are a lot of them, but because 
they’re so small, you might not think 
it’s a big deal if one becomes dam-
aged. Together, though, they take 
up a lot of surface area where the 
gas exchange of oxygen and carbon 
dioxide occurs in the body.

“When you think about carbon and 
nitrogen fluxes in water, the small 
streams are like the capillaries of 
a river network,” he said. “They’re 
really the first place the carbon and 
nitrogen enter the stream network 
and start spiraling downstream.”

From a biological viewpoint, the 
disturbance regime, the drying and 
re-wetting of these non-perennial 
streams, plays an important role in 
partitioning the different types of 
species and the biodiversity of these 
environments.

The lack of gauges in intermittent 
streams is not only a problem that 
needs solving here in the U.S., but 
also around the world. Global stream 
gauge data is publicly available for 
researchers to use in models and 
forecasts. Extra gauges in low-flow 
areas will be beneficial because so 
much of the world’s freshwater origi-
nates in those locations.

“As an example, we know water and 
natural resource managers have to 
make decisions that balance mul-
tiple objectives,” said Jones. “By pro-
viding actionable information about 
non-perennial streams and rivers, we 
can help managers better optimize 
those decisions to improve down-
stream water quality and promote 
biodiversity while also balancing 
other competing objective associ-
ated with water quantity.”

Jones said their research highlights 
the need to address current gauge 
placement biases by investing in and 
prioritizing the installation of new 
gauging stations to increase acces-
sibility of local and regional gauging 
data to support human responses to 
water challenges.

“We wanted to quantify the bias for 
the scientific community to under-
stand where our gap in knowledge is 
and how it affects our understand-
ing of hydrologic systems and eco-
systems,” he said. “We can start to 
correct that through research grants, 
modeling and the like so that it’s no 
longer an ‘unknown’ unknown.”

http://ovpred.ua.edu/

