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For over a decade and a half, the Stanford Woods Institute for the Environment
has been the university’s front porch for climate science and solutions. Stanford’s
community of faculty, researchers, and students are world leaders, transcending
the boundaries of traditional disciplines, departments, and schools to create the
knowledge and solutions required to allow people and the planet to thrive. Their
research produces fundamental insights and actionable guidance for scholars,

decision-makers, and practitioners operating at local, regional, and global scales.

In 2019, that research has investigated the connections between
deforestation and malaria, global warming and inequality,
nature and mental health, and climate and conflict. It

has led to innovation in how we fight wildfires, enable
conservation, stop illegal fishing, recharge groundwater,
measure ice-sheet change, and make decisions about

how to prepare for a rapidly changing future. And it has
advanced our understanding of environmental marketing,

green growth, and the power and limits of natural climate

solutions.

At Stanford, the Woods Institute serves as the interdisciplinary
hub for leading scholars committed to working together to tackle unprecedented
environmental challenges. As director, 'm honored, humbled, and inspired
every day by the people, work, and potential of our institute. When one of the
world’s great universities and engines of innovation brings its passion, purpose,
and creativity to bear on the problem of creating climate solutions, there is great

reason for hope.

CL\H% F\JX

Chris Field
Perry L. McCarty Director
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For more than 15 years, the Stanford Woods Institute for the Environment has funded projects
that bring together diverse groups of engineers, economists, doctors, geologists, lawyers, marine
biologists and other experts to solve pressing environmental problems in new and innovative ways.

The Environmental Venture Projects (EVP) and Realizing Environmental Innovation Program
(REIP) grants provide funding for out-of-the-box ideas that address challenges, such as long-

neglected tropical diseases, groundwater overdraft, and wildfires, that are too complex to be solved
by any one discipline alone. These interdisciplinary projects create compelling solutions, often
focusing on low cost, high return innovations, that have the potential to be brought to scale.

Since the EVP program began in 2004 and the REIP program began in 2015, the Stanford Woods
Institute has awarded more than $16 million in grants to 103 research teams representing all seven
of Stanford’s academic schools.




EVP grants support high-risk research projects that focus on finding and creating

real-world solutions by leveraging interdisciplinary collaboration. The projects

selected for 2019 will each receive grants ranging from $49,998 to $200,000 over

the next two years:

Combatting Air Pollution: China faces serious air quality
problems likely to have profound population health
effects. There is not yet agreement on clinically significant
pollution exposure levels, relative importance of exposure
durations or interactive effects of multiple pollutants.
Rigorous evidence on the multidimensional pollution-
mortality relationship is also needed. This project will
build an unprecedented disaggregated dataset matching
four years of hourly pollutant measurements with daily
age-specific mortality rates in each of 278 cities in China.
Using machine learning, the researchers will develop a
data-driven empirical approach providing new evidence on
these major research questions. They will also engage with
key policymakers to disseminate findings. Grant Miller
(Medicine), Lynn Hildemann (Civil and Environmental
Engineering) and Hongbin Li (SIEPR)

Reimagining Wastewater: Centralized wastewater
treatment exhibits a slow rate of adoption, is poorly suited
for remote and resource-constrained communities, and
requires considerable energy and greenhouse gas (GHG)
emissions. This project seeks to create maximum value
and minimal environmental impact from waste streams
by advancing a novel biological-electrochemical treatment
approach that can be adapted widely, requires less energy
and emissions, and produces ammonium sulfate fertilizer
and potable water. Looking at the molecular, process
and systems scales, the researchers aim to accelerate its
adoption by attracting interest from wastewater utilities
and sanitation service providers. William Tarpeh (Chemical
Engineering), Craig Criddle (Civil and Environmental
Engineering) and David Lobell (Earth System Science)

Curbing Climate Change: As GHG concentrations rise,
policymakers have explored negative-emissions technologies
for carbon dioxide, but less so for methane. This project
will test the feasibility of oxidizing methane from bulk air
using zeolite, a crystalline material consisting primarily
of aluminum, silicon and oxygen. Because of its porous
molecular structure, relatively large surface area and ability
to host copper and iron, it could act as a sponge to soak up
methane. If successful at scale, the approach could restore
methane concentrations to preindustrial levels and cut total
radiative forcing by approximately one sixth. Robert Jackson
(Earth System Science) and Edward Solomon (Chemistry)

Helping Species Thrive: To better understand the impacts
of the world’s oceans becoming warmer and less oxygenated,
researchers will test and develop a new metabolic approach
to map the aerobic habitable range for marine organisms,
focusing initially on purple sea urchin and red abalone,
species of high economic and ecologic importance in the
California Current ecosystem. Once validated, scientists,
environmental and fisheries managers, and others can use
this approach to predict viable future ranges of individual
species to guide management, monitoring and adaptive
actions and paleontologists and geologists can use it to
understand the causes of ancient mass extinctions. Erik
Sperling (Geological Sciences), Fiorenza Micheli (Biology)
and Chris Lowe (Biology)

Investigating Kidney Disease Links: To discover what
causes chronic kidney disease of unknown etiology (CKDu),
which afflicts up to 25% of adults in certain arid, low-land,
monocrop farming regions, this project will investigate the
environment of persons at-risk for CKDu in Sri Lanka. A
preliminary study at a Sri Lankan hospital enabled non-
invasive, clinical identification of probable CKDu. Using
this case definition to enable recruitment and kidney biopsy
protocols, the team will assess environmental exposures
from water, soil, and rice to determine risk factors for
CKDu, recruit participants and examine early-stage kidney
biopsies for heavy metals and infectious pathogens. Shuchi
Anand (Medicine), Vivek Bhalla (Medicine), Andrew
Fire (Pathology and Genetics) and Neeraja Kambham
(Pathology).

Capturing Glacier History: Improving projections of future
sea level requires observing, modeling and understanding
subsurface processes across spatial and temporal scales.
Although observational data has been collected across
much of Antarctica and Greenland, producing records of
observations that span more than five decades, no cross-
platform time-series of conditions have been produced.
This project would digitize, calibrate and release film-based
radar sounding data sets for the Greenland Ice Sheet held
at the Technical University of Denmark. Dustin Schroeder
(Geophysics) and Keith Winstein (Computer Science)
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REALIZING ENVIRONMENTAL
INNOVATION PROGRAM

REIP supports projects moving from the solution discovery phase to the validation

phase of research and ultimately, to adoption by end users. The projects selected

for 2019 will each receive grants ranging from $194,973 to $199,996 over the next

two years:

Reducing Food Waste: In India, as high as 50% of fresh
food is wasted, contributing to broad food insecurity and
malnutrition. This project seeks to give Indian smallholder
farmers access to food preservation technology. The
team designed, built and tested affordable dryer and
cooler prototypes that were scaled over a year of product
development to meet farmers’ specifications. The project
will evaluate economic benefits and scaling potential with
India-based partners through market surveys, pilot studies,
business model development and recruitment of India-based
entrepreneurial partners. Sally Benson (Energy Resources
Engineering), Rosamond Naylor (Earth System Science),
and Michael Machala (Energy Resources Engineering)

Ending Forced Labor in Fishing: Illegal, unreported, and
unregulated fishing accounts for as much as one-third
of seafood imports in major markets, and contributes to
overfishing and labor abuse, with nearly 75% of workers
reporting illegal overwork, underpay and debt bondage.
This project will analyze existing practices and policies
across the supply chain to determine how companies and
policymakers could better design interventions to reduce

forced labor in tuna fisheries. The researchers will use big
data platforms to assess interventions at sea and examine
how market mechanisms could incentivize greater
transparency and traceability. Jim Leape (Center for Ocean
Solutions) and David Cohen (Classics)

Recharging Groundwater: Massive groundwater extraction
in California’s Central Valley has created large, unused
groundwater storage spaces — an opportunity for a form of
managed aquifer recharge (MAR) in which excess surface
water from winter storms or spring snow melt moves into
the subsurface and recharges the groundwater system. This
project is developing a novel methodology for assessing
site suitability for the approach, called flood-MAR (or
ag-MAR). Using 3D images of sediment texture in the
subsurface, researchers will rank various sites in terms of
ability to rapidly move water to depth, and develop a flow
and transport model that predicts water quality changes.
This could provide a cost-effective and reliable approach
for growers and improve groundwater sustainability.
Rosemary Knight (Geophysics) and Kate Maher (Earth
System Science)
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Feedback Between Deforestation and Malaria

In the Amazon

MacDonald, A. J., & Mordecai, E. A. (2019). Amazon
deforestation drives malaria transmission, and malaria
burden reduces forest clearing. Proceedings of the National
Academy of Sciences, 116(44), 22212-22218.

There is a direct relationship between deforestation and
the transmission of malaria in the Amazon, according to a
Stanford study that analyzed 13 years of geospatial data and
malaria cases.

“Deforestation is a huge issue in the Brazilian Amazon
because of the political and economic pressures pushing up
against environmental health, biodiversity, social justice, and
indigenous rights,” explained senior author Erin Mordecai,
assistant professor of Biology. “We found deforestation is not
only an ecological disaster but also a major threat to human
health.”

Malaria is transmitted by mosquitos, which thrive in forest
cleared and human altered landscapes. The researchers
found that not only did areas with more deforestation see
more malaria cases, but the rise in malaria was associated
with a subsequent decrease in deforestation.

For every square kilometer of forest lost
we can expect about six new cases of
malaria. At the same time, malaria affects
the productivity and wellbeing of the
populations settling the interior of the

Amazon, where every malaria case leads
to about 0.07 fewer square kilometers of
forest being cleared.

— Erin Mordecai, assistant professor of Biology

“Clearing forest can increase mosquitoes’ breeding habitat
on forest edges,” said lead author Andy MacDonald, who
was a postdoctoral scholar at Stanford and is now an
assistant research professor at the University of California
Santa Barbara. “It can also alter the microclimate, thereby
changing the temperature that influences how fast the
mosquito develops and how fast the parasite develops.”
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The study, published in the Proceedings of the National
Academy of Sciences and funded in part by an EVP grant,
highlights the unforeseen negative consequences for
human populations of degrading the natural environment.
“This is a clear case where deforestation is a lose-lose for
the environment and public health, which is mostly borne
by subsistence farmers and other settlers with few other
economic opportunities,” said Mordecai.

ESA/A. Gerst

Matt Zimmerman

Cesar David Martinez/Avaaz



Dangers of Pro-Environment Marketing

for Cigarettes

Epperson, A. E., Lambin, E. F., Henriksen, L., Baiocchi, M.,
Flora, J. A., & Prochaska, J. J. (2019). Natural American
Spirit’s pro-environment packaging and perceptions of
reduced-harm cigarettes. Preventive Medicine, 126, 105782.

Epperson, A. E., Henriksen, L., Lambin, E. F., Flora, J.

A., & Prochaska, J. J. (2019). Health beliefs of American
Indian imagery on Natural American Spirit packs. Tobacco
Regulatory Science, 5(4), 369-380.

Cigarettes — the leading preventable cause of death globally
and most common form of litter — with pro-environment
marketing on the packaging are perceived as less harmful
to the environment and people’s health, according to
research by an interdisciplinary team at Stanford led by
Judith Prochaska, associate professor of Medicine with the
Stanford Prevention Research Center.

“Ecofriendly and natural food products are seen as safer
for health,” said lead author Anna Epperson, a postdoctoral
fellow with the Stanford Prevention Research Center.
“That couldn’t be further from the truth when it comes to
cigarettes.”

Published in the journal Preventive Medicine, the survey
compared two cigarette brands owned by the same
company with the same health impacts: Pall Mall, which is
marketed as a discount brand, and Natural American Spirit,
which features a pro-environment marketing campaign
highlighting “zero-waste-to-landfill” in manufacturing,
tobacco leaves mimicking the recycling symbol, and the
logo for the Programme for the Endorsement of Forest

10

Certification, an organization promoting sustainable forest
management.

Survey participants consistently ranked Natural American
Spirit as less harmful to health and the environment. The
results were strongest among current smokers, which could
encourage switching brands instead of quitting.

A related study found the Natural American Spirit pack
design featuring American Indian and thunderbird imagery
creates a misperception that the brand is American Indian-
owned or grown on tribal land and, thus, healthier. Both
studies were funded by an EVP grant.

The researchers suggest regulations to prohibit using the
word “natural” or pro-environment messaging in tobacco
marketing and mandating plain packaging for cigarettes.

People need to be made aware of the risk
of being manipulated by big brands that
appeal to the environmental values of
consumers to sell them products that are
bad for their health.

— Eric Lambin, the George and Setsuko Ishiyama
Provostial Professor in Earth System Science
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Groundwater Recharge with Recycled Water

Bradshaw, J. L., Osorio, M., Schmitt, T. G., & Luthy, R. G.
(2019). System modeling, optimization, and analysis of
recycled water and dynamic storm water deliveries

to spreading basins for urban groundwater recharge.
Water Resources Research, 55(3), 2446-2463.

Increasing groundwater recharge is critical to addressing
the challenge of water scarcity and ensuring a sustainable
water future. Using recycled water, instead of only storm
water, to recharge aquifers can help address groundwater
depletion, increase use of local water resources, and possibly
increase groundwater quality. Yet, uncertainty about costs
and integration with water infrastructure has resulted in
limited adoption of recycled water in managed aquifer
recharge (MAR).

Using a systems approach, Stanford researchers looked at
MAR systems that send storm water and recycled water
to spreading basins (ponds with high percolation rates)
and created a model that can inform water planners about
the costs, water volume, and energy trade-offs of these
different multisupply spreading basin system designs. The
study, funded in part by an REIP grant and published in
Water Resources Research, used a case study in Los Angeles,
California to show how the model works in the real world.

In the 20th century we pumped
more groundwater than was being
replaced, particularly in the agricultural
areas. Those days are over. The Sustainable
Groundwater Management Act
of 2014 requires that we manage our
aquifers sustainably.

— Richard Luthy, the Silas H. Palmer Professor of Civil
and Environmental Engineering

The researchers’ approach identified designs 5% to 20%
more cost effective compared to conventional designs
largely due to the greater use of water recycling facilities.

According to the authors “As cities continue to pursue
more resilient water resource systems, efficiently designed
multisupply spreading basin systems can offer cities cost-
effective opportunities to recharge groundwater using local
water supplies.”
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We hope these new materials can
open the door to identifying and treating
high-risk areas to protect people’s lives
and livelihoods.

— Eric Appel, assistant professor of Materials Science
and Engineering






Cultural Burning and Fire Management

Marks-Block, T., Lake, F. K., & Curran, L. M. (2019). Effects
of understory fire management treatments on California
Hazelnut, an ecocultural resource of the Karuk and Yurok
Indians in the Pacific Northwest. Forest Ecology and
Management, 450.

Incorporating traditional techniques into current fire
suppression practices could help revitalize American Indian
cultures, economies and livelihoods, while continuing to
reduce wildfire risks. Traditional baby baskets of Northern
California’s Yurok and Karuk tribes are valuable in part
because the hazelnut shrub stems used to make them are
found only in forest understory areas experiencing a type of
controlled burn once practiced by the tribes but which has
been suppressed for more than a century.

A Stanford-led study with the U.S. Forest Service in
collaboration with the Yurok and Karuk tribes replicates
these fire treatments that involve cutting and burning
hazelnut shrub stems. The approach increased the
production of high-quality stems needed to make culturally
significant items up to 10-fold.

“Burning connects many tribal members to an ancestral
practice that they know has immense ecological and social
benefit especially in the aftermath of industrial timber
activity and ongoing economic austerity,” said lead author
Tony Marks-Block, a Ph.D. candidate working with
Lisa Curran, the Roger and Cynthia Lang Professor in
Environmental Anthropology.

Repeated prescribed burns reduce fuel for wildfires, thus
reducing their intensity and size. The study, published
in Forest Ecology and Management, could inform plans to
incorporate the cultural burning practices into forest
management, which could ease food insecurity among
American Indian communities in the region by killing
acorn-eating pests and promoting deer populations.

“Now that science has quantified and documented the
effectiveness of these practices, fire managers and scientists
have the information they need to collaborate with tribes to
implement them on a large scale,” said Curran.
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We must have fire in order to continue the

traditions of our people. There is such a
thing as good fire.

— Margo Robbins, director of the Yurok Cultural Fire
Management Council who advised the researchers.

Frank K. Lake



Mapping Ecosystem Services

Chaplin-Kramer, R., Sharp, R. P., Weil, C., Bennett, E. “

M., Pascual, U., Arkema, K. K., Brauman, K. A., Bryant, . .

B. P, Guerry, A. D., Haddad, N. M., Hamann, M., Hamel, We hope that this work will advance the
P., Johnson, J. A., Mandle, L., Pereira, H. M., Polasky, S., integration of nature’s contributions to
Ruckelshaus, M., Shaw, M. R., Silver, J. M., .... Daily, people into decision making and further
G. C. (2019). Global modeling of nature’s contributions galvanize global action.

to people. Science, 366(6462), 255-258.

— Becky Chaplin-Kramer, lead scientist at

Aninteractive global map developed by Stanford researchers Stanford’s Natural Capital Project
incorporates local-level analyses of nature’s contributions
to people and emphasizes nature’s declining ability to ”

protect people from water pollution, coastal storms and
under-pollinated crops with up to 5 billion people at higher
risk of reduced ecosystem services by 2050.

Nature supports people in a myriad of ways such as bees
pollinating crops or wetlands removing chemicals from
farm runoff. The study, published in the journal Science,
could inform policy decisions with models showing areas to
target for high-impact investments in natural ecosystems.

“Thanks to rapid recent technological improvements, we're
now able to map these local contributions from nature
in a detailed, accessible way at a global scale,” said Becky
Chaplin-Kramer, lead scientist at Stanford’s Natural Capital
Project and lead author on the study.

Using open-source software developed by the Natural
Capital Project, the researchers modeled how water quality
regulation, coastal hazard protection and crop pollination
might change in the future.

They found that where people’s needs for nature are
greatest, nature’s ability to meet those needs is declining.
In all scenarios, developing countries, particularly in Africa
and South Asia, are at a particular disadvantage.

“Our analyses suggest that the current environmental
governance at local, regional and international levels is
failing to encourage the most vulnerable regions to invest
in ecosystems,” said study co-author Unai Pascual, co-
chair of the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services (IPBES) Values
Assessment.

With an online viewer (viz.naturalcapitalproject.org/ipbes)
that provides complex global data in an understandable way
the researchers hope policymakers, development banks,
and other global influencers will use the information to
drive sustainable development and conservation.
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Green Growth That Works

Mandle, L., Ouyang, Z. (Zhiyun), Salzman, J., & Daily, G. C.
(2019). Green growth that works: natural capital policy and
finance mechanisms around the world. Island Press.

While rapid economic development has benefited human
well-being by lifting millions out of poverty, raising the
standards of living and increasing life expectancies, it has also
taken a toll on natural capital, such as forests, coastal marshes,
and fertile soils. To address the question of how to continue
to improve the human condition without destroying nature,
scholars at the Natural Capital Project suggest inclusive green
growth—the efficient use of natural resources.

In the book Green Growth That Works: Natural Capital Policy
and Finance Mechanisms Around the World, researchers
explain that inclusive green growth minimizes pollution
and strengthens communities against natural disasters
while reducing poverty through improved access to health,
education, and services.

This book offers success stories
from around the world and is designed
to equip leaders to implement a green
growth approach in their own community
or region. It distills key lessons from the
rapid advances in science, technology,
policy and finance over the past
two decades.

— Lisa Mandle, lead scientist at Stanford’s
Natural Capital Project
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The authors focus on mechanisms to restore and conserve
ecosystems such as government subsidies, water funds, and
voluntary conservation. Co-edited by Zhiyun Ouyang, James
Edwin Salzman, and Gretchen Daily, the Bing Professor in
Environmental Science and faculty director of the Stanford
Natural Capital Project, the book serves as the first practical
guide bridging pragmatic finance and policy tools to make
investment in natural capital attractive and commonplace.

In October, Daily, Mandle, and Natural Capital Project
Managing Director Mary Ruckelshaus discussed Green Growth
That Works at a briefing for congressional staff on Capitol
Hill and a panel at the National Press Club in Washington,
D.C. focusing on successful examples of practical tools for
conserving natural capital, nature-based solutions in cities,
and the equity dimensions of green growth.

Island Press

17



New DNA Approach Empowers Conservation

Natesh, M., Taylor, R. W., Truelove, N. K., Hadly, E. A,,
Palumbi, S. R., Petrov, D. A., & Ramakrishnan, U. (2019).
Empowering conservation practice with efficient and
economical genotyping from poor quality samples.
Methods in Ecology and Evolution, 10(6), 853—-859.

For endangered species, DNA samples can reveal
information on inbreeding, population history, and threats
from habitatloss and theillegal wildlife trade, which can help
guide conservationists on species recovery. But collecting
samples from rare animals can be exceedingly expensive,
challenging, and slow. To address this, researchers at
Stanford and the National Centre for Biological Sciences
at India’s Tata Institute of Fundamental Research have
developed an approach for extracting genetic information
quickly and cheaply from degraded samples, such as hair
and commercial food products.

It’s CSI meets conservation biology.

— Dmitri Petrov, the Michelle and Kevin Douglas Professor
in the School of Humanities and Sciences

18

The researchers focused on endangered wild tigers in
India and overfished Caribbean queen conchs, examining
tiger feces, shed hair, and saliva, as well as fried conch
fritters from U.S. restaurants, samples too degraded for
conventional genetic analysis.

“Our goal was to find extremely different species that had
strong conservation needs, and show how this approach
could be used generally,” said co-author Stephen Palumbi,
the Jane and Marshall Steele Jr. Professor of Marine Biology.

The sequencing approach, published in Methods in Ecology
and Evolution, amplifies and reads small bits of DNA with
unique differences simultaneously across many stretches
of DNA in the same test tubes, thus minimizing the total
amount of DNA needed. The procedure was made specific
to tiger and conch DNA, allowing researchers to use samples
contaminated with bacteria or other species DNA.

“We are working to expand the method so that it can
identify other species and other characteristics, such as diet
and pathogens,” said co-author Elizabeth Hadly, the Paul S.
and Billie Achilles Professor in Environmental Biology.

The new approach’s effectiveness, speed and affordability
represents a critical advance for wildlife monitoring, field-
ready testing, and the use of science in policy decisions.
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Tom Lee
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Ending lllegal Fishing

Brett, A. (2019). Ending lllegal Fishing: Data Policy and the
Port State Measures Agreement. www.weforum.org

Illegal, unreported and unregulated (IUU) fishing is a $23.5
billion problem that poses a serious threat to economies,
the environment, and security, undermines legal fishing
operations, and is associated with human trafficking,
smuggling, and environmental degradation. In a working
paper for the World Economic Forum, Stanford researchers
examined how countries can share fisheries data in real
time under the UN Port State Measures Agreement (PSMA)
in order to achieve Sustainable Development Goal 14 (SDG
14), which entails ending IUU fishing by 2020.

“This work is all about making fisheries more sustainable,
marine ecosystems more resilient, and coastal nation
economies healthier,” said Annie Brett, André Hoffmann
Fellow at the Stanford Center for Ocean Solutions and World
Economic Forum Center for the 4th Industrial Revolution.

The PSMA aims to deny culpable fishing vessels from using
ports and landing catches, preventing them from reaching
national and international markets. Using tuna fisheries
case studies and consulting with fisheries experts, Brett
found cross-jurisdictional cooperation; data platforms and
exchange mechanisms; and resources and funding were
critical for PSMA success.

An essential piece of PSMA efficacy
centers around countries sharing their
near real-time data with one another, in
order to ensure that [UU vessels are first
identified and then quickly prevented from

offloading their fish in ports.

— Annie Brett, André Hoffmann Fellow at the
Stanford Center for Ocean Solutions and World Economic
Forum Center for the 4th Industrial Revolution

The study found existing pathways for data exchange, such
as Regional Fisheries Management Organization. Further,
coupling regional cooperation with national action plans
to ensure interagency communication and cooperation
could increase success. Implementing standardized data
collection aligned with PSMA requirements could also
increase efficiency and ensure regulation. On funding, the
team suggests regional coordination of resources may be
critical in ensuring investments are effective.

The study provides a pathway to implement the PSMA with
a focus on effective data sharing to help end IUU by 2020.




Lead Found in Turmeric in South Asia

Forsyth, J. E., Nurunnahar, S., Islam, S. S., Baker, M.,
Yeasmin, D., Islam, M. S., Rahman, M., Fendorf, S., Ardoin,
N. M., Winch, P. J., & Luby, S. P. (2019). Turmeric means
“yellow” in Bengali: Lead chromate pigments added

to turmeric threaten public health across Bangladesh.
Environmental Research, 179.

Forsyth, J. E., Weaver, K. L., Maher, K., Islam, M. S., Raqib,
R., Rahman, M., Fendorf, S., & Luby, S. P. (2019). Sources

of blood lead exposure in rural Bangladesh. Environmental
Science & Technology, 53(19), 11429-11436.

To give turmeric, a spice used widely throughout South
Asia, its signature yellow color, some spice processors in
Bangladesh use an industrial lead chromate pigment that is
responsible for elevating blood lead levels, according to two
studies by Stanford researchers published in Environmental
Research and Environmental Science and Technology. Consid-
ered unsafe in any quantity and banned from food products,
lead is a potent neurotoxin that increases the risk of heart
and brain disease and harms brain development.

People are unknowingly consuming
something that could cause major health
issues. We know adulterated turmeric is
a source of lead exposure, and we have to

do something about it.

— Jenna Forsyth, a postdoctoral scholar at the Stanford
Woods Institute for the Environment

Theresearchersinterviewed farmers and spice processorsin
Bangladesh who discussed a massive flood in the 1980s that
left turmeric crops dull in color. With high demand for bright
yellow curry, turmeric processors added lead chromate,
commonly used to color toys and furniture. Because the ratio
of isotopes of lead vary by origin, the researchers were able
to match lead isotopes found in people’s blood to those from
lead chromate-adulterated turmeric.

“Unlike other metals, there is no safe consumption limit
for lead, it’s a neurotoxin in its totality,” said senior author
Stephen Luby, professor of Medicine and director of research
at Stanford’s Center for Innovation in Global Health.
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With funding from an EVP grant, Forsyth, Luby and co-
author Scott Fendorf, the Terry Huffington Professor
of Earth System Science, have worked for years in rural
Bangladesh assessing lead exposure. They are now focused
on shifting consumers from contaminated turmeric and
reducing incentives for the practice. They recommend
changes in drying technologies for turmeric processing and
advise importing countries to screen turmeric with X-ray
devices that can detect lead.
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Global Inequality and Climate Change

Diffenbaugh, N. S., & Burke, M. (2019). Global warming has
increased global economic inequality. Proceedings of the
National Academy of Sciences, 116(20), 9808-9813.

Global warming has increased economic inequality between
countries over the past several decades, according to a study
published in the Proceedings of the National Academy of Sciences.
Stanford researchers found the gap between the economic
output of the world’s richest and poorest countries is 25%
larger than it would have been without global warming.

“Our results show that most of the poorest countries on
Earth are considerably poorer than they would have been
without global warming. At the same time, the majority
of rich countries are richer than they would have been,”
said lead author Noah Diffenbaugh, the Kara ] Foundation
Professor in Earth System Science.

The study explains that warming increases growth in cool
countries like Norway, while decreasing growth in warmer
countries like Nigeria through impacts to agricultural
output, labor productivity, human health and other factors.
From 1961 to 2010, the wealth per person in the world’s
poorest countries was decreased by 17 to 30% due to global
warming. Poor countries have the double disadvantage of
not benefitting equally from widespread energy access and
being harmed by the climate change associated with fossil
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fuels for energy production in wealthy countries.

“For most countries, whether global warming has helped
or hurt economic growth is pretty certain,” said co-author
Marshall Burke, assistant professor of Earth System Science.

Economic output with and without global warming was
determined using climate models to isolate how much
each country has already warmed due to climate change
and previous work by Burke estimating the effects of
temperature on economic growth.

Our study makes the first accounting of
exactly how much each country has been
impacted economically by global warming,
relative to its historical greenhouse gas
contributions.

— Noah Diffenbaugh, the Kara | Foundation Professor
in Earth System Science and Kimmelman Family Senior
Fellow at the Stanford Woods Institute for the Environment
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Influence of Climate on Risk of Armed Conflict

Mach, K. J., Kraan, C. M., Adger, W. N., Buhaug, H., Burke,
M., Fearon, J. D., Field, C. B., Hendrix, C. S., Maystadt, J.
F., O’Loughlin, J., Roessler, P., Scheffran, J., Schultz, K. A.,
& von Uexkull, N. (2019). Climate as a risk factor for armed
conflict. Nature. 571, 193-197.

Intensifying climate change will increase the risk of violent
armed conflict within countries substantially, finds a study
published in the journal Nature. Synthesizing views across
experts, the study estimates climate has influenced between
3% and 20% of armed conflict risk over the last century and
that the influence will likely increase dramatically.

“Appreciating the role of climate change and its security
impacts is important not only for understanding the
social costs of our continuing heat-trapping emissions,
but for prioritizing responses, which could include aid
and cooperation,” said Katharine Mach, the study’s lead
author who served as director of the Stanford Environment
Assessment Facility and is now an associate professor at the
University of Miami.

Climate change-driven extreme weather and disasters can
damage economies, lower farming and livestock production
and intensify inequality among social groups, which may
increase risks of violence.

The analysis involved interviews and debates among experts
in political science, environmental science, and other fields
who have come to different conclusions on climate’s influence
on conflict in the past. While the experts agree that climate
has affected organized armed conflict in recent decades, they
make clear that other factors, such as low socioeconomic
development, have a much heavier impact on conflict within
countries.

Adaptation strategies, such as crop insurance, can increase
food security, diversify economic opportunities, and
reduce potential climate-conflict linkages. Peacekeeping,
conflict mediation and post-conflict aid operations could
incorporate climate into their risk reduction strategies.
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Knowing whether environmental or
climatic changes are important for
explaining conflict has implications for
what we can do to reduce the likelihood
of future conflict, as well as for how to
make well-informed decisions about how
aggressively we should mitigate future
climate change.

— Marshall Burke, assistant professor of
Earth System Science
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Climate and Soil Arsenic Threaten Rice Yields

Muehe, E. M., Wang, T., Kerl, C. F., Planer-Friedrich,
B., & Fendorf, S. (2019). Rice production threatened
by coupled stresses of climate and soil arsenic. Nature
Communications, 10, 4985.

Future climate conditions and arsenic-induced soil stress

could decline rice yields by about 40% by 2100, finds a

Stanford-led study published in Nature Communications.

This would jeopardize a critical food source and impact 2
ple dependent on the crop.

The researchers ran experiments exploring rice production
in future climate conditions using greenhouses to control
for temperature, carbon dioxide and soil arsenic levels,
which will likely go up with increased irrigation using
arsenic-contaminated water. They simulated a possible 5
degree Celsius temperature increase and doubling of carbon
dioxide, based on projections by the Intergovernmental
Panel on Climate Change.

Rice, which is grown in flooded paddies, is especially prone
to arsenic uptake. Due to higher temperatures combined




Rice is also a low-allergen food often introduced early to

infants. “Because infants are a lot smaller than we are, if Tiust didn't t th itud
they eat rice, that means that they take up more arsenic JRRISE! 2405 SNBSS

relative to their body weight,” said lead author E. Marie of impacjc on rice yield we Observed:
Muehe, a former postdoctoral scholar at Stanford and now What [ missed was how much the soil

at the University of Tiibingen. biogeochemistry would respond to
Going forward, the researchers plan to use remote sensing lnCI_'eased tempe.rature, hOVV' that would
to locate contaminated rice paddies and model future global ampllf y Plant'avallable arsenic, and then -
coupled with the temperature stress — how
that would really impact the plant.

— Scott Fendorf, the Terry Huffington Professor in
Earth System Science.



Recovering Nitrogen from Wastewater

Liu, M. J.,, Neo, B. S., & Tarpeh, W. A. (2020). Building an
operational framework for selective nitrogen recovery via
electrochemical stripping. Water Research, 169.

Roughly 1% of the world’s energy supply is used to create
nitrogen-based fertilizers and the nitrogen is then consumed
and excreted by humans into wastewater. Currently, methods
for treating wastewater only remove rather than recover this
nitrogen. Researchers at Stanford are looking at ways to
recover nitrogen from wastewater to be used as fertilizer or
other products, which in the future may help offset the cost
of treatment and increase resource-efficiency.

“We are engineering new chemical processes to extract
valuable chemicals like sulfur, nitrogen and phosphorous
from water, and then use these to create valuable products
like fertilizers, disinfectants and more. It’s recycling, but
for water,” said Will Tarpeh, assistant professor of Chemical
Engineering and senior author on a study, published in
the journal Water Research, that provides an operational
framework for nitrogen recovery via electrochemical
stripping (ECS).

After a proof-of-concept study showed that ECS, a process
that selectively extracts ammonium sulfate from wastewater,
recovered nitrogen at 93%, researchers took the concept
furtherand found ECS performed well overarange of realistic
ambient temperatures, three gas permeable membranes, and
three orders of magnitude of influent, untreated wastewater,
concentrations. These results show that ECS can be applied
to a wide range of operating conditions.

According to the authors, “as a result of this work,
electrochemical stripping continues to mature from concept
to practice and provideslessons for developing other resource
recovery technologies.”



Natural Climate Solutions and Decarbonization

Anderson, C. M., DeFries, R. S., Litterman, R., Matson, P.
A., Nepstad, D. C., Pacala, S., Schlesinger, W. H., Rebecca
Shaw, M., Smith, P., Weber, C., & Field, C. B. (2019). Natural
climate solutions are not enough. Science, 363(6430),
933-934.

Natural climate solutions, such as reducing deforestation,
restoring wetlands, and changing farming practices, can
create carbon sinks that take carbon out of the atmosphere
or prevent certain emissions that contribute to global
warming. Enthusiasm for these approaches is growing but
scientists warn that these natural solutions are only part of
the answer and do not lessen the need for mitigation in the
industrial and energy sectors.

In a perspective in the journal Science, researchers from
Stanford and other institutions discussed how groups
promoting natural solutions that underemphasize the
urgency of moving away from fossil fuels risk sowing
misunderstanding in the public conversation and delaying
action on reducing emissions. While protecting carbon
sinks, such as forests and wetlands, is vital to slowing climate
change, it is only one strategy among many that should be
combined with reductions in emissions, according to the
researchers.
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The science has long been consistent that
even if we maximize our use of natural
climate solutions, there is still an emissions
gap that requires decarbonizing energy
and industry.

— Christa Anderson, research fellow at the
World Wildlife Fund.

“The world has clearly passed the point where we can avoid all
of the damages from climate change, but every ton of carbon
dioxide not emitted decreases future damages. With each
passing week, stabilizing warming at well under 2 degrees
Celsius, the goal of the 2015 Paris climate agreement, looks
increasingly unlikely. But a path of ambitious mitigation can
still keep the world in a zone where adaptation can help us cope
effectively with the impacts of climate change,” said Perry L.
McCarty Director Chris Field, a co-author on the perspective.

The researchers stress that strategies for incorporating
natural climate solutions and mitigation in the energy and
industrial sectors should not be “either/or” but “yes, and.”
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If perfected, this technology could
return the atmosphere to pre-industrial
concentrations of methane and other
gases.

— Rob Jackson, the Michelle and Kevin Douglas Provostial
Professor in Earth System Science






Mapping Symbiotic Relationships in Forests

Steidinger, B. S., Crowther, T. W., Liang, J., Van Nuland, M.
E., Werner, G. D. A, Reich, P. B., Nabuurs, G., de-Miguel,
S., Zhou, M., Picard, N., Herault, B., Zhao, X., Zhang, C.,
Routh, D., Peay, K. G., Abegg, M., Adou Yao, C. Y., Alberti,
G., Almeyda Zambrano, A., ... Zo-Bi, I. C. (2019). Climatic
controls of decomposition drive the global biogeography of
forest-tree symbioses. In Nature, 569(7756), 404—408.

Using data from 1.1 million forest plots and 28,000 tree
species, researchers uncovered patterns of the symbiotic
relationships between plant roots, fungi and bacteria.
In a study in Nature, researchers mapped where the most
abundant symbiotic relationships exchanging nutrients
for carbon on the forest floor will flourish. These maps are
freely available and useful for better understanding the
world’s forests and the impacts of climate change.

Working with a team of over 200 scientists, Stanford
researchers used the map to predict that the biomass of

“Our models predict massive changes to the symbiotic state
of the world’s forests — changes that could affect the kind of
climate your grandchildren are going to live in,” said lead
author Brian Steidinger, a postdoctoral researcher at Stanford.

The teamused thelocation of 31 million treesfrom the Global
Forest Biodiversity Initiative database, which surveyed
forests, woodlands and savannas from every ecosystem
on Earth, information on the symbiotic fungi or bacteria
associated with them, and a learning algorithm for how
variables such as climate and soil chemistry influence the
prevalence of each symbiosis. They found nitrogen-fixing
bacteria are likely limited by soil acidity and temperature,
whereas fungal symbioses are more influenced by variables
affecting decomposition rates such as moisture.

The scientists named their new biological rule after Sir
David Read, a pioneer of symbiosis research.

These are incredibly strong global
patterns, as striking as other fundamental
global biodiversity patterns out there.

— Kabir Peay, associate professor of Biology



Nature and Mental Health

Bratman, G. N., Anderson, C. B., Berman, M. G., Cochran,

B., de Vries, S., Flanders, J., Folke, C., Frumkin, H., Gross,

J. J., Hartig, T., Kahn, P. H., Kuo, M., Lawler, J. J., Levin, P.

S., Lindahl, T., Meyer-Lindenberg, A., Mitchell, R., Ouyang,

Z., Roe, J., ... Daily, G. C. (2019). Nature and mental health:
An ecosystem service perspective. Science Advances

(Vol. 5, Issue 7).

Researchers are proposing a way to bring the mental health
benefits of nature to city dwellers through incorporating
nature in urban design. An international team led by
Stanford and the University of Washington created a model
to help city planners, developers, and others anticipate the
mental health impacts of conserving nature. Examples
might be neighborhood parks, trees planted along streets or
better transportation access to natural areas.

“In all of human history, people have never been so
disconnected from nature, and we're becoming ever more
so. Alongside this trend, there is a significant increase in
some types of mental health disorders worldwide. Our
work focuses on the connections between these trends and
what we can do about them,” said Gretchen Daily, senior
author of the Science Advances study and faculty director of
the Stanford Natural Capital Project.

Roughly two-thirds of the world’s population will live in
cities by 2050. Urban dwellers often face more time indoors,
on screens and removed from nature, which can exacerbate
mental health issues. Experts agree that contact with nature
can reduce risk for some mental illnesses as well as improve
memory, life management, and attention. The authors hope
this model will be useful in considering the potential mental
health impacts of increasing or decreasing access to nature,
especially in disadvantaged communities.

If the evidence shows that nature contact
helps to buffer against negative impacts
from other environmental predictors of

health, then access to these landscapes can
be considered a matter of environmental
justice. We hope this framework will
contribute to the discussion.

— Greg Bratman, assistant professor at the
University of Washington



Impacts of High-Tide Flooding

Hino, M., Belanger, S. T, Field, C. B., Davies, A. R., & Mach,
K. J. (2019). High-tide flooding disrupts local economic
activity. Science Advances, 5(2).

As the climate changes and sea levels rise, coastal
communities like Annapolis, Maryland are threatened
not only by extreme weather events, but by increasingly
frequent high-tide flooding which occurs when ocean
waters rise above the levels that coastal infrastructure was
designed for.

These more frequent floods typically last just a few hours
but according to a study published in the journal Science
Advances, they are taking a financial toll on local businesses.
Researchers found that downtown Annapolis suffered a
loss of 3,000 visits in 2017 due to high-tide flooding, which
equates to between $86,000 and $172,000 in lost revenue.

Once relatively rare, high-tide flooding days have increased
about 60% in 20 years. In the early 1960s, Annapolis had
about four high-tide flooding days a year. In 2017, it had 63
days.

Researchers used parking meters, satellite imagery,
interviews and other data to determine how would-be
customers were dissuaded from visiting during flood hours
at a popular business region known as City Dock.
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“So often we think of climate change and sea level rise as
these huge ideas happening at a global scale, but high-tide
flooding is one way to experience these changes in your
daily life just trying to get to your restaurant reservation,”
said Miyuki Hino, the study’s lead author who completed
her Ph.D. in Stanford’s Emmett Interdisciplinary Program
in Environment and Resources and is now an assistant
professor at the University of North Carolina.

In 2017, the loss to City Dock businesses due to flooding
was less than 2% of annual visitors, but if sea level increases
by 12 inches, visits would be reduced by about 24%, which
could mean hundreds of thousands in lost revenue. Possible
adaptations include changes in business or customer
behavior, and changes in infrastructure, such as new
drainage pumps to reduce flooding. The U.S. Global Change
Research Program Climate Science Special Report has sea
level rise projections relative to the year 2000 ranging
between 0.5 and 1.2 feet by 2050.

What we're finding is something many
local leaders in coastal cities already know:
the waters are rising up and surging into
daily life. So are the costs. Understanding
the impacts for people today - at large and
small scale — is an essential starting point
for making smart adjustments to the risks.

— Katharine Mach, associate professor at the
University of Miami
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Evaluating Natural Hazard Decision Aids

Wong-Parodi, G., & Small, M. J. (2019). A decision-centered
method to evaluate natural hazards decision aids by
interdisciplinary research teams. Risk Analysis.

Though preparing in advance for natural hazards, such as
floods and hurricanes, can save lives, preserve property,
and help avoid or lessen impacts, many people do not ready
themselves for the risks. To address this, researchers, often
interdisciplinary teams of experts are creating decision
aids to inform people about risks, management options and
issues concerning the natural hazards they may encounter.
Yet due to a lack of resources and clear guidance, these
decision aids are largely unevaluated and their effectiveness
is not deeply known.

In aperspective in the journal Risk Analysis, Gabrielle Wong-
Parodi, assistant professor of Earth System Science and
Mitchell Small, professor at Carnegie Mellon University,

created a method for evaluating these decision aids and how
they impact users.

“We present a decision-centered method for evaluating
the impact of hazard decision aids on decisionmaker
preferences and choice during the design and development
phase, drawing from the social and behavioral sciences and
a value of information framework to inform the content,
complexity, format, and overall evaluation of the decision
aid,” wrote the authors.

The method involves understanding the added value of
information in the decision aid and assessing the extent
to which it is usable. Applicable to many different types of
hazardsand disasters, the method can help interdisciplinary
teams creating these aids to better understand whether
they will work to actually impact people’s decisions, such as
building sea walls or buying flood insurance, to prepare for
coastal flooding from sea-level rise.



Prawn Aguacultu
and Disease

Hoover, C. M., Sokolow, S. H., Kemp, J., Sanc
Lund, A. J., Jones, I. J., Higginson, T., Riveau
A., Coyle, S., Wood, C. L., Micheli, F.; Casagr
L., Gatto, M., Rinaldo, A., Perez-Saez, J., Ro
A., ... De Leo, G. A. (2019). Modelled effects
aquaculture on poverty alleviation and schistc
control. Nature Sustainability, 2(7), 611-620:

Millions of people worldwide are impacted
miasis, a debilitating disease of poverty ca
asite that lives in snails in freshwater. Rece
Stanford and elsewhere shows that giant p

reduce infection rates by eating the snails:
the journal Nature Sustainability, researche
potential for aquaculture of giant prawns ¢
ful in controlling this disease while also bei

and economically beneficial.

In order to see if prawns at schistomias
maximize profits and control the disease, rese
a model that accounted for bioeconomic prod
prawns, epidemiology and disease transmis
and factors that affect predation of snails"k
The team found that aquaculture of two spee
sub-Saharan Africa, the endemic, non-domes
river prawn, Macrobrachium vollenhovenii and

domesticated giant river prawn, Macrobrach
could be profitable and effective for schistoso

The authors describe prawn aquaculture
strategy. “Small-scale, extensive prawn aq
as that considered here offers a profitablea
method to improve food production, reduce's
transmission and increase revenues fo
subsistence farmers, especially when paired
efforts such as rice cultivation.”

The team was led by Susanne Sokolow;,'s
scientistatthe Stanford Woods Instituteforth
and executive director of the Program for D
Health and the Environment (DEHE) "]
associate professor at Berkeley Public Hea
Leo, professor of Biology and faculty direc
and first author Christopher Hoover, PhiD
University of California Berkeley.
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Extending Records of Antarctic Change

Schroeder, D. M., Dowdeswell, J. A., Siegert, M. J.,
Bingham, R. G., Chu, W., MacKie, E. J., Siegfried, M.

R., Vega, K. I., Emmons, J. R., & Winstein, K. (2019).
Multidecadal observations of the Antarctic ice sheet from
restored analog radar records. Proceedings of the National
Academy of Sciences, 116(38), 18867-18873.

Using a system for digitizing Hollywood films, researchers
have extended records of Antarctic ice melt by decades with
radar data that was captured on 35mm film in the 1960s and
70s. By comparing the ice-penetrating radar records with
modern data, the study, published in the Proceedings of the
National Academy of Sciences, found that Thwaites Glacier in
West Antarctica is melting faster than expected, between 10
and 33% from 1978 to 2009. The result means the ice shelf
of a glacier the size of Florida could collapse sooner than
previously thought which has implications for sea-level rise
predictions and planning for coastal communities.

The film data comes from airborne radar surveys which
allow scientists to see terrain beneath the ice and layers
showing climate history. In collaboration with the Scott
Polar Research Institute at the University of Cambridge,

Dustin Schroeder
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“The opportunity to use big data analysis and computer
vision techniques to make a contribution to glaciology -
that’s a rare and thrilling thing for us,” said co-author Keith
Winstein, assistant professor of Computer Science.

With this historical dataset, the researchers hope to enable
other scientists to study changes in ice thickness and
conditions in Antarctica over time.

Schroeder and Winstein have an EVP grant to digitize more
archival data of the Greenland ice sheet at the Technical
University of Denmark.

By being able to look back 40 to 50 years
at subsurface conditions rather than just
the 10 to 20 years provided by modern
data, scientists can better understand what
has happened in the past and make more
accurate projections about the future.

— Dustin Schroeder, assistant professor of Geophysics
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Greenland’s Impact on the Atlantic Jet Stream

White, R. H., Hilgenbrink, C., & Sheshadri, A. (2019). The
importance of Greenland in setting the northern preferred
position of the North Atlantic Eddy-Driven Jet. Geophysical
Research Letters, 46(23), 14126-14134.

The topography of Greenland is responsible for the
northernmost position of the Atlantic jet stream, according
to a Stanford study that builds on previous research showing
the jet stream hovers around three preferred latitudes. The
jet stream over the North Atlantic is a fast-flowing air
current that has significant impact on weather and climate
over Europe. By changing the environment and landscapes
in an atmospheric general circulation model, such as adding
or removing mountains, the researchers found that while
two of the positions for the jet stream were stable regardless
of what changes were made, the northernmost position
was controlled by just one thing: Greenland. The northern
position disappeared when Greenland was flattened in the
models.

“I was actually kind of disappointed because I thought that
it was going to be something a bit more complicated than
that — something involving a bit of complex flow dynamics
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The researchers found that the northern peak in Greenland
is what is known as a tip jet, essentially a flow that
impacts the edge of Greenland resulting in a downstream
acceleration of flow. Thus, the jet stream’s northernmost
position is not a set regime but instead a consequence of
Greenland and its mountains. The results of the study,
published in Geophysical Research Letters, are important to
factor in to climate models, particularly because Greenland
is slowly melting in response to climate change.

We really care about the Atlantic jet
stream because people live on both sides
of it. Understanding something about how
much it’s changing and why it looks like
it does is really important to human lives,
and potentially sub-seasonal prediction.

— Aditi Sheshadri, assistant professor of
Earth System Science
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Collapse of Mexico’s Jumbo Squid Fishery

Frawley, T. H., Briscoe, D. K., Daniel, P. C., Britten, G.

L., Crowder, L. B., Robinson, C. J., & Gilly, W. F. (2019).
Impacts of a shift to a warm-water regime in the Gulf of
California on jumbo squid (Dosidicus gigas). ICES Journal
of Marine Science.

In 2008, the Gulf of California jumbo squid fishery was the
fourth largest in Mexico and employed over 1,500 fishing
vessels. By 2015, it had completely collapsed. The mystery
of what caused the decline of Mexico’s once lucrative jumbo
squid fishery was finally solved when Stanford researchers
uncovered a perfect storm of warming waters, shifting
weather patterns, changing ocean conditions, and reduced
food contributing to the collapse. The finding spells trouble
for marine ecosystems and fishery-dependent economies in
the Gulf of California and elsewhere.

“What is happening with the jumbo squid is indicative of
larger changes impacting marine organisms and ecosystems
across the northeast Pacific,” said the study’s lead author,
Timothy Frawley, a Ph.D. candidate working with William
Gilly, professor of Biology. “In many respects these squid,
with their unique and adaptive survival strategies, function
as sentinels of environmental change.”

In the study published in the ICES Journal of Marine
Science, the researchers compiled official fisheries records,
oceanographic data, and biological measurements of over
1,000 individual squid to identify changes in ocean habitat
that coincided with reductions in squid size, life span and
fisheries productivity. They found currents and circulation
patterns have shifted over the past decade resulting in
increasingly warmer tropical waters across the region
instead of the cooler, nutrient-rich waters ideal for the

Sheraz Sadiq
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jumbo squid and its prey. Thus, the squid have
spans and smaller growth, making them mor
catch and less profitable for the fishing industr

These results show that our traditional
understanding of the dynamics
underlying fisheries, their management
and sustainability are all at risk when
environmental change is rapid and
persistent.

— Larry Crowder, the Edward Ricketts Provostial
Professor of Marine Ecology and Conservation at
Stanford’s Hopkins Marine Station
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Heartbeat of a Blue Whale Recorded

Goldbogen, J. A, Cade, D. E., Calambokidis, J.,
Czapanskiy, M. F., Fahlbusch, J., Friedlaender, A. S.,
Gough, W. T., Kahane-Rapport, S. R., Savoca, M. S.,
Ponganis, K. V., & Ponganis, P. J. (2019). Extreme
bradycardia and tachycardia in the world’s largest animal.
Proceedings of the National Academy of Sciences, 116(50),
25329-25332.

For the first time, researchers have recorded a blue whale’s
heart rate in the wild. The measurement suggests that the
heart of Earth’s largest species is operating at extremes,
which may be limiting its size.

[ honestly thought it was a long shot
because we had to get so many things
right: finding a blue whale, getting the

tag in just the right location on the whale,
good contact with the whale’s skin and,
of course, making sure the tag is working
and recording data.

— Jeremy Goldbogen, assistant professor of Biology
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Using a suction cupped sensor device secured to the whale’s
left flipper, researchers monitored the whale’s heart rate
through electrodes embedded in two of the suction feet.

“We're always looking to push the boundaries of how we
can learn about these animals,” said coauthor David Cade, a
graduate of lead author Jeremy Goldbogen’s lab who placed
the tag on the whale.

The study, published in the Proceedings of the National
Academy of Sciences, showed as the whale dove, its heart
rate slowed to an average minimum of about four to eight
beats per minute, going as surprisingly low as two beats
per minute. When the whale lunged and consumed prey,
the heart rate increased about 2.5 times the minimum
before decreasing. As the whale returned to the surface, the
heart rate increased with its highest heart rates of 25 to 37
beats per minute occurring at the surface where the whale
breathed and restored its oxygen levels.

“Animals that are operating at physiological extremes can
help us understand biological limits to size,” said Goldbogen.
“They may also be particularly susceptible to changes in their
environment that could affect their food supply. Therefore,
these studies may have important implications for the
conservation and management of endangered species like
blue whales.”
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Modeling Land Subsidence

Smith, R., & Knight, R. (2019). Modeling land subsidence
using InSAR and airborne electromagnetic data. Water
Resources Research, 55(4), 2801-2819.

In California’s Central Valley, the state’s most productive
agricultural region, overpumping of groundwater has
depleted aquifers and caused subsidence, the sinking of
land, permanently depleting groundwater storage capacity
and damaging infrastructure. Using remote sensing data,
Stanford researchers have developed a way to map precisely
where and how to use groundwater recharge, the flooding
of fields, to refill aquifers and curb subsidence.

The study, published in Water Resources Research, warns the
ground at some sites will sink by 13 feet or more over 20
years, and even if overpumping is addressed, sinking may

Due to recent drought years, Central Valley farmers
have relied more on groundwater. “It’s a perfect storm of
an extensive agricultural industry combined with low
precipitation, warm temperatures, the need for pumping
groundwater and an abundance of clay that is prone to
subsidence,” said Knight. When pumped dry, clays can
compact and release arsenic into water supplies.

Knowing where water is going when flooding fields for
recharge is critical for success, but getting data from drilling
contractors can be expensive and limited. The study, which
used electromagnetic signals from a helicopter to analyze
the structure of sand and clay layers as well as data from
satellite images to measure subsidence, offers a more cost-
effective approach and includes a method for adapting
existing algorithms to integrate the two datasets into one
model.

If we are proactively managing then we
can prevent unrecoverable storage loss.

— Ryan Smith, professor at Missouri University
of Science and Technology



Predicting Fire in South Asian Peatlands

Dadap, N. C., Cobb, A. R., Hoyt, A. M., Harvey, C. F,, &
Konings, A. G. (2019). Satellite soil moisture observations
predict burned area in Southeast Asian peatlands.
Environmental Research Letters, 14(9), 094014.

In Southeast Asia, peatland fires create thick deadly smoke
and release huge amounts of carbon into the atmosphere
once stored in soil and plants. Haze from peatland fires was
linked to 100,000 premature deaths in Indonesia, Malaysia
and Singapore in 2015.

“Although they only cover 3% of the world’s land area,
peatlands are estimated to contain 21% of the world’s soil
carbon,” said Nathan Dadap, Ph.D. candidate in Earth
System Science and lead author on a study that uses
satellite measurements to correlate soil moisture with fire
vulnerability in peatlands.

Many thought satellite monitoring of soil moisture in
swampy tropical peatland was impossible because the
ground can be obscured by vegetation and other factors. To
address this, Stanford researchers developed an alternative
algorithm and using data from NASA’s Soil Moisture
Active Passive (SMAP) mission, found that the conversion
of tropical forests to palm oil and acacia plantations allowed
for measurement of the soil moisture in this region. The
study, published in Environmental Research Letters, showed
drier soil up to 30 days before a fire correlated with a larger
burned area. Thus, soil moisture can be a more direct
predictor of fire risk than rainfall.



“This clearly shows the potential to lead to improved fire
predictions,” said Alexandra Konings, assistant professor of
Earth System Science and senior author of the study. “More
research is needed, but it opens the door to a new way of
figuring out long-term policies for managing peatland fire
risk.”

Predicting and better managing fires in peatlands is critical
as they can become out of control and have devastating
impacts to the environment, human health, and climate
change.

In the 2015 peat fires, nearly the same
amount of carbon dioxide was released as
India’s total annual carbon emissions from

fossil fuels.

— Nathan Dadap, Ph.D. candidate in Earth System Science



FELLOWS

Nicole Ardoin, Associate Professor, Education & Sykes Family
Director, Emmett Interdisciplinary Program in Environment and
Resources (E-IPER) (GSE, Woods, SE3)

Ines Azevedo, Associate Professor, Energy Resources
Engineering (SE3)

Jeremy Bailenson, Thomas More Storke Professor,
Communication, & Marta Sutton Weeks Faculty Scholar (H&S)

Michele Barry, Senior Associate Dean, Global Health, Director,
Center for Innovation in Global Health & Professor, Medicine (Med)

Eran Bendavid, Associate Professor, Medicine (Primary Care and
Population Health) (Med)

Sarah Billington, Professor, Civil & Environmental Engineering
(SOE)

Alexandria Boehm, Professor, Civil & Environmental
Engineering (SOE)

Marshall Burke, Assistant Professor, Earth System Science (SE3)

Bruce Cain, Charles Louis Ducommun Professor & Spence &
Cleone Eccles Family Director, Bill Lane Center for the American
West (H&S)

Karen Casciotti, Associate Professor, Earth System Science &
Victoria and Roger Sant Director, Earth Systems Program (SE3)

Craig Criddle, Professor, Civil & Environmental Engineering
(SOE)

Larry Crowder, Edward Ricketts Provostial Professor, Marine
Ecology & Conservation (H&S, Woods)

Lisa Curran, Roger & Cynthia Lang Professor, Environmental
Anthropology (H&S, Woods)

Gretchen Daily, Bing Professor, Environmental Studies (H&S,
Woods)

Jennifer Davis, Associate Professor, Civil & Environmental
Engineering & Higgins-Magid Senior Fellow (SOE, Woods)

Giulio De Leo, Professor, Biology (H&S, Woods)

Noah Diffenbaugh, Kara J. Foundation Professor, Earth System
Science& Kimmelman Family Senior Fellow (SE3, Woods)

Rodolfo Dirzo, Bing Professor in Environmental Science (H&S)
Rob Dunbar, W. M. Keck Professor, Earth System Science (SE3)
Bill Durham, Bing Professor, Human Biology, Emeritus (H&S)
Paul Ehrlich, Bing Professor, Population Studies, Emeritus (H&S)
Stefano Ermon, Assistant Professor, Computer Science (SOE)

Wally Falcon, Helen C. Farnsworth Professor, International
Agriculture Policy, Emeritus (FSI, DOR)

Scott Fendorf, Terry Huffington Professor, Earth System Science
& Senior Associate Dean for Academic Affairs (SE3)

Chris Field, Melvin & Joan Lane Professorship in Interdisciplin-
ary Environmental Studies & Perry L. McCarty Director, Woods
Institute for the Environment (H&S, SE3, Woods)

Chris Francis, Professor, Earth System Science (SE3)

David Freyberg, Associate Professor, Civil & Environmental
Engineering (SOE)

Steven Gorelick, Cyrus Fisher Tolman Professor, Earth Systen
Science (SE3)

Elizabeth Hadly, Paul S. & Billie Achilles Professorship,
Environmental Biology (H&S)

Robert Jackson, Michelle & Kevin Douglas Provostial Professor,
Earth, Earth System Science (SE3, Precourt, Woods)

Mark Jacobson, Professor, Civil & Environmental Engineering (SOE)

44

Jamie Jones, Associate Professor, Earth System Science (SE3)

Don Kennedy, President, Emeritus & Bing Professor of
Environmental Science, Emeritus (H&S)

Julie Kennedy, Professor, Earth System Science, Emerita (SE3)

Charlie Kolstad, Professor (by courtesy), Economics (H&S,
SIEPR, DOR)

Alexandra Konings, Assistant Professor, Earth System Science (SE3)

Jeff Koseff, William Alden Campbell & Martha Campbell
Professor (SOE)

Desiree LaBeaud, Professor, Pediatrics (Infectious Diseases) (Med)

Eric Lambin, George & Setsuko Ishiyama Provostial Professor,
Earth System Science (SE3)

Jim Leape, William & Eva Price Senior Fellow, Woods Institute
for the Environment (Woods, DOR)

Mike Lepech, Associate Professor, Civil & Environmental
Engineering (SOE)

Margaret Levi, Professor, Political Science (H&S)

David Lobell, Professor, Earth System Science (SOE, FSI, Woods)
Steve Luby, Professor, Medicine (Med, FSI, Woods)

Kate Maher, Associate Professor, Earth System Science (SE3)

Pam Matson, Richard & Rhoda Goldman Professor in
Environmental Studies & Director, Change Leadership for
Sustainability (Woods, SE3)

Meagan Mauter, Associate Professor, Civil & Environmental
Engineering (SOE)

Mike McFaul, Ken Olivier & Angela Nomellini Professor

& Endowed Director of the Freeman Spogli Institute for
International Studies (FSI)

Fiorenza Micheli, David & Lucile Packard Professor in Marine
Science (H&S)

Hal Mooney, Paul S. & Billie Achilles Professor in Environmental
Biology, Emeritus (H&S)

Erin Mordecai, Assistant Professor, Biology (H&S)

Kari Nadeau, Naddisy Foundation Professor of Pediatric Food
Allergy, Immunology and Asthma & Professor of Pediatrics (Med)

Roz Naylor, William Wrigley Professor (SE3, FSI, Woods)
Morgan O’Neill, Assistant Professor, Earth System Science (SE3)
Kabir Peay, Associate Professor, Biology (H&S)

Erica Plambeck, Charles A. Holloway Professor, Operations,
Information & Technology (GSB)

Terry Root, Senior Fellow, Emerita, Woods Institute for the
Environment (Woods)

Dustin Schroeder, Assistant Professor, Geophysics (SE3)

Aditi Sheshadri, Assistant Professor, Earth System Science (SE3)
Debbie Sivas, Luke W. Cole Professor, Environmental Law (Law)
Erik Sperling, Assistant Professor, Geological Sciences (SE3)
Jenny Suckale, Assistant Professor, Geophysics (SE3)

Sindy Tang, Associate Professor, Mechanical Engineering (SOE)
William Tarpeh, Assistant Professor, Chemical Engineering (SOE)

Buzz Thompson, Robert E. Paradise Professorship in Natural
Resources Law (Law)

Peter Vitousek, Clifford G. Morrison Professors in Population &
Resources Studies (H&S)

Gabrielle Wong-Parodi, Assistant Professor, Earth System
Science (SE3, Woods)

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



AFFILIATED
FACULTY &
RESEARCHERS

GRADUATE SCHOOL OF BUSINESS

William Barnett, Thomas M. Siebel Professor in Business
Leadership, Strategy, & Organizations (GSB)

Jonathan Bendor, Walter & Elise Haas Professor in the Graduate
School of Business (GSB)

Dan Iancu, Associate Professor, Business - Operations,
Information & Technology (GSB)

Hau Lee, Carl & Marilynn Thoma Professor in the Graduate
School of Business (GSB)

Neil Malhotra, Edith M. Cornell Business Professor & Louise
& Claude N. Rosenberg, Jr., Director of the Center for Social
Innovation (GSB, H&S)

Stefan Reichelstein, William R. Timken Professor in the
Graduate School of Business, Emeritus (GSB)

SCHOOL OF EARTH, ENERGY & ENVIRONMENTAL SCIENCES

Kevin Arrigo, Donald & Donald M. Steel Professor in Earth
Sciences, Victoria & Roger Sant Directorship of the Earth Systems
Program, & Gerhard Casper University Fellow in Undergraduate
Education (SE3)

Khalid Aziz, Otto N. Miller Professor in the School of Earth,
Energy & Environmental Sciences, Emeritus (SE3)

Ilenia Battiato, Assistant Professor, Energy Resources
Engineering (SE3)

Sally Benson, Professor, Energy Resources Engineering &
Director, Precourt Institute for Energy (SE3, Precourt)

Adam Brandt, Associate Professor, Energy Resources
Engineering (SE3)

Gordon Brown, Dorrell William Kirby Professor of Geology in
the School of Earth Sciences, Emeritus (SE3)

Jef Caers, Professor, Geological Sciences (SE3)

Page Chamberlain, Professor, Geological Sciences (SE3)

Anne Dekas, Assistant Professor, Earth System Science (SE3)
Louis Durlofsky, Otto N. Miller Professor in the School of Earth
Sciences (SE3)

Rodney Ewing, Frank Stanton Professor in Nuclear Security
(SE3, ESI)

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Margot Gerritsen, Professor, Energy Resources Engineering,
Senior Associate Dean for Educational Affairs & Oswald G.
Villard University Fellow in Undergraduate Education (SE3,
VPTL)

Roland Horne, Thomas Davies Barrow Professor in the School of
Earth Science (SE3)

Rosemary Knight, George L. Harrington Professor in the School
of Earth Sciences (SE3)

Gail Mahood, Professor, Geological Sciences, Emerita (SE3)
Wendy Mao, Professor, Geological Sciences & Photon Science
(SE3)

Simona Onori, Assistant Professor, Energy Resources
Engineering (SE3)

Jonathan Payne, Professor, Geological Sciences (SE3)

Daniel Tartakovsky, Professor, Energy Resources Engineering
(SE3)

Hamdi Tchelepi, Professor, Energy Resources Engineering (SE3)

Howard Zebker, Professor, Geophysics & Electrical Engineering
(SE3, SOE)

45



GRADUATE SCHOOL OF EDUCATION

Patricia Bromley, Assistant Professor,
Education (GSE)

Martin Carnoy, Vida Jacks Professor of
Education (GSE)

SCHOOL OF ENGINEERING

Eric Appel, Assistant Professor, Materials
Science & Engineering (SOE)

Zhenan Bao, K. K. Lee Professor in the
School of Engineering (SOE)

Stacey Bent, Jagdeep & Roshni Singh
Professor in the School of Engineering, &
Vice Provost for Graduate Education and
Postdoctoral Affairs (SOE, VPGE)

Tom Bowman, Professor, Mechanical
Engineering (SOE)

Stephen Boyd, Samsung Professor in the
School of Engineering (SOE)

Tom Byers, Entrepreneurship Professor in
the School of Engineering (SOE)

Brian Cantwell, Edward C. Wells
Professor in the School of Engineering
(SOE)

Ovijit Chaudhuri, Assistant Professor,
Mechanical Engineering (SOE)

Bruce Clemens, Walter B. Reinhold
Professor in the School of Engineering
(SOE)

John Dabiri, Professor, Civil &
Environmental Engineering & Mechanical
Engineering (SOE)

Reinhold Dauskardt, Ruth G. & William
K. Bowes Professor in the School of
Engineering (SOE)

Charles Eesley, Associate Professor,
Management Science & Engineering
(SOE)

Kathleen Eisenhardt, Stanford W.
Ascherman, M.D. Professor in the School
of Engineering (SOE)

Drew Endy, Associate Professor,
Bioengineering (SOE)

Martin Fischer, Kumagai Professor in the
School of Engineering (SOE)

Oliver Fringer, Professor, Civil &
Environmental Engineering (SOE)
Catherine Gorle, Assistant Professor,
Civil & Environmental Engineering (SOE)
Ronald Hanson, Clarence J. & Patricia

R. Woodard Professor of Mechanical
Engineering (SOE)

46

James Harris, James & Ellenor
Chesebrough Professor in the School of
Engineering (SOE)

Lambertus Hesselink, Professor,
Electrical Engineering (SOE)

Lynn Hildemann, Professor, Civil &
Environmental Engineering (SOE)
Gianluca Iaccarino, Professor,
Mechanical Engineering & Director,
Institute for Computational Mathematical
Engineering (SOE, ICME)

Rishee Jain, Assistant Professor, Civil &
Environmental Engineering (SOE)
Anne Kiremidjian, Professor, Civil &
Environmental Engineering (SOE)
Peter Kitanidis, Professor, Civil &
Environmental Engineering (SOE)

Jim Leckie, C.L. Peck, Class of 1906
Professor in the School of Engineering
(SOE)

Larry Leifer, Professor, Mechanical
Engineering (SOE)

Sanjiva Lele, Professor, Aeronautics &
Astronautics & Mechanical Engineering
(SOE)

David Lentink, Assistant Professor,
Mechanical Engineering (SOE)

Ray Levitt, Kumagai Professor in the
School of Engineering, Emeritus (SOE)
Richard Luthy, Silas H. Palmer Professor
in Civil Engineering (SOE)

Erin MacDonald, Assistant Professor,
Mechanical Engineering (SOE)

Arun Majumdar, Jay Precourt Professor
& Director, Precourt Institute for Energy
(SOE, Precourt)

Gilbert Masters, Professor (Teaching),
Civil & Environmental Engineering,
Emeritus (SOE)

Perry McCarty, Silas H. Palmer Professor
of Civil Engineering, Emeritus (SOE)
William Mitch, Professor, Civil &
Environmental Engineering (SOE)

Roy Pea, David Jacks Professor in
Education & Director, H-STAR (GSE)

Reginald Mitchell, Professor, Mechanical
Engineering (SOE)

Stephen Monismith, Obayashi Professor
in the School of Engineering (SOE)

Leonard Ortolano, UPS Foundation
Professor of Civil Engineering in Urban &
Regional Planning (SOE)

Nicholas Ouellette, Associate Professor,
Civil & Environmental Engineering (SOE)

Ada Poon, Associate Professor, Electical
Engineering (SOE)

Manu Prakash, Associate Professor,
Bioengineering (SOE)

Martin Reinhard, Professor (Research),
Civil & Environmental Engineering,
Emeritus (SOE)

Juan Rivas-Davila, Assistant Professor,
Electrical Engineering (SOE)

Juan Santiago, Professor, Mechanical
Engineering (SOE)

Krishna Saraswat, Rickey/Nielsen
Professor in the School of Engineering
(SOE)

Debbie Senesky, Assistant Professor,
Aeronautics & Astronautics (SOE)

Ross Shachter, Associate Professor,
Management Science & Engineering
(SOE)

Olav Solgaard, Professor, Electrical
Engineering (SOE)

Andrew Spakowitz, Associate Professor,
Chemical Engineering & Materials
Science & Engineering (SOE)

Robert Street, William Alden & Martha
Campbell Professor in the School of
Engineering, Emeritus (SOE)

Jim Sweeney, Professor, Management
Science & Engineering (SOE)

Clyde (Bob) Tatum, Obayashi Professor in
the School of Engineering, Emeritus (SOE)
John Weyant, Professor (Research),

Management Science & Engineering
(SOE)

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Tom Abel, Professor, Particle Physics &
Astrophysics & Physics (H&S, SLAC)
Anthony Barnosky, Professor (Research),
Biology (H&S)

Jonathan Berger, Denning Family
Provostial Professor, Music (H&S)
Dominique Bergmann, Professor,
Biology (H&S)

Terry Berlier, Associate Professor, Art &
Art History (H&S)

Barbara Block, Charles & Elizabeth
Prothro Professor in Marine Sciences
(H&S, Hopkins)

Michaela Bronstein, Assistant Professor,
English (H&S)

Christopher Chafe, Duca Family
Professor, Music (H&S)

David Cohen, Professor, Classics (H&S)
Paul David, Professor, Economics,
Emeritus (H&S)

Mark Denny, John B. & Jean De Nault
Professor of Marine Sciences & Director,
Hopkins Marine Station (H&S, Hopkins)
Shane Denson, Assistant Professor, Art &
Art History (H&S)

Jose Dinneny, Associate Professor,
Biology (H&S)

Marcus Feldman, Burnet C. & Mildred
Finley Wohlford Professor in the School of
Humanities & Sciences (H&S)

Morris Fiorina, Wendt Family Professor
(H&S)

Tadashi Fukami, Associate Professor,
Biology (H&S)

Angela Garcia, Associate Professor,
Anthropology (H&S)

Theodore Geballe, Theodore & Sydney
Rosenberg Professor of Applied Physics
& of Materials Science & Engineering,
Emeritus (H&S)

William Gilly, Professor, Biology (H&S)
Jeremy Goldbogen, Assistant Professor,
Biology (H&S)

Deborah Gordon, Professor, Biology
(H&S)

Larry Goulder, Shuzo Nishihara
Professor in Environmental & Resource
Economics & Director, Stanford Center

for Environmental & Energy Policy
Analysis (H&S, Precourt, SIEPR)

Michelle Anderson, Professor, Law &
Robert E. Paradise Faculty Fellow for
Excellence in Teaching & Research (Law)

Mark Granovetter, Joan Butler Ford
Professor in the School of Humanities &
Sciences (H&S)

James Gross, Professor, Psychology (H&S,
VPTL)

H. Craig Heller, Lorry I. Lokey/Business
Wire Professor (H&S)

Leo Hollberg, Professor (Research),
Physics (H&S)

David Kennedy, Donald ]. McLachlan
Professor of History, Emeritus (H&S)
Herbert Klein, Professor of History
(Teaching) (H&S)

Richard Klein, Anne T. & Robert M. Bass
Professorship in the School of Humanities
& Sciences (H&S)

Brian Knutson, Professor, Psychology
(H&S)

Jon Krosnick, Frederic O. Glover
Professor in Humanities & Social Sciences
(H&S)

Tse Leung Lai, Ray Lyman Wilbur
Professor (H&S)

Justin Leidwanger, Assistant Professor,
Classics (H&S)

Helen Longino, Clarence Irving Lewis
Professor in Philosophy (H&S)

Ariel Mayse, Assistant Professor,
Religious Studies (H&S)

Susan McConnell, Susan B. Ford
Professor, Biology (H&S)

Lynn Meskell, Shirley R. & Leonard

W. Ely, Jr. Professor in the School of
Humanities & Sciences (H&S)

Paula Moya, Danily C. & Laura Louise
Bell Professor of the Humanities (H&S)
Lauren O’Connell, Assistant Professor,
Biology (H&S)

Steve Palumbi, Jane & Marshall Steel,
Jr., Professor in Marine Sciences (H&S,
Hopkins)

David Palumbo-Liu, Louise Hewlett
Nixon Professor, Comparative Literature
(H&S)

Russ Poldrack, Albert Ray Lang Professor
of Psychology (H&S)

Byron Reeves, Paul C. Edwards Professor
of Communication (H&S)

Rush Rehm, Professor, Theater &
Performance Studies & Classics (H&S)

Michele Dauber, Frederick I. Richman
Professor of Law (Law)

Thomas Heller, Lewis Talbot & Nadine
Hearn Shelton Professor of International
Legal Studies, Emeritus (Law)

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Noah Rosenberg, Stanford Professor in
Population Genetics & Society (H&S)

Kenneth Scheve, Professor, Political
Science (H&S)

Londa Schiebinger, John L. Hinds
Professor of the History of Science (H&S)

W. Richard Scott, Professor, Sociology,
Emeritus (H&S)

Krish Seetah, Associate Professor,
Anthropology (H&S)

C. Matthew Snipp, Burnet C. & Mildred
Finley Wohlford Professor in the School of
Humanities & Sciences & Vice Provost for
Faculty Diversity & Engagement (H&S)
George Somero, David & Lucile Packard
Professor in Marine Science, Emeritus
(H&S, Hopkins)

Tim Stearns, Frank Lee & Carol Hall
Professor (H&S)

Paul Switzer, Professor, Statistics &
Environmental Earth System Science,
Emeritus (H&S, SE3)

Michael Tomz, William Bennet Munro
Professor in Political Science (H&S,
VPTL)

Elaine Treharne, Roberta Bowman
Denning Professor (H&S, VPTL)
Shripad Tuljapurkar, Dean & Virginia
Morrison Professor of Population Studies
(H&S)

Virginia Walbot, Professor, Biology
(H&S)

Brian Wandell, Isaac & Madeline Stein
Family Professor (H&S)

Robert Waymouth, Robert Eckles Swain
Professor in Chemistry (H&S)

Barry Weingast, Ward C. Krebs Family
Professor (H&S)

Richard White, Margaret Byrne Professor
of American History, Emeritus (H&S)
Frank Wolak, Holbrook Working
Professor in Commodity Price Studies
(H&S)

Richard Zare, Marguerite Blake Wilbur
Professor in Natural Science (H&S)

Daniel Ho, William Benjamin Scott &
Luna M. Scott Professor of Law (Law,
H&S)

a7



SCHOOL OF MEDICINE

Aijaz Ahmed, Professor, Medicine (Med,
SMC)

Ruben Alvero, Professor, Obstetrics &
Gynecology (Med, SMC)

Jason Andrews, Assistant Professor,
Medicine (Med)

Andra Blomkalns, Stanford Medicine
Professor of Emergency Medicine & the
Redlich Family Professor (Med, SMC)
Scott Boyd, Associate Professor, Medicine
& Endowed Faculty Scholar in Food
Allergy & Immunology (Med)

Paul Buckmaster, Professor, Comparative
Medicine & Neurology (Med)

Carlos Bustamante, Professor,
Biomedical Data Science & Genetics (Med)
Stephanie Chao, Assistant Professor,
Surgery (Med, SMC)

Glenn Chertow, Professor, Medicine
(Med)

Christopher Contag, Professor,
Pediatrics, Emeritus (Med)

Mark Cullen, Professor, Medicine,
Biomedical Data Science & Health
Research & Policy & Director, Stanford
Center for Population Health Sciences
(Med)

Gary Darmstadt, Professor (Teaching),
Pediatrics (Med)

Vinicio de Jesus Perez, Associate
Professor, Medicine (Med)

Michael Eisenberg, Associate Professor,
Urology (Med, SMC)

Stephen Felt, Associate Professor,
Comparative Medicine (Med, SMC)

Andrew Fire, George D. Smith Professor
in Molecular & Genetic Medicine (Med)

DEAN OF RESEARCH

Newsha Ajami, Director of Urban
Water Policy, Water in the West & Senior
Research Associate, Stanford Woods
Institute for the Environment (Woods)
Katherine Arkema, Lead Scientist,
Natural Capital Project (Woods)
Benjamin Bryant, Social Science
Research Scholar, Water in the West &
Natural Capital Project (Woods)
Rebecca Chaplin-Kramer, Lead Scientist,
Natural Capital Project (Woods)

Yong Suk Lee, Center Fellow, Freeman
Spogli Institute for International Studies
(FSI, DOR)

Anne Guerry, Chief Strategy Officer &
Lead Scientist, Natural Capital Project
(Woods)

Lisa Mandle, Lead Scientist, Natural
Capital Project (Woods)

a8

Stephen Galli, The Mary Hewitt Loveless,
M.D. Professor in the School of Medicine
(Med)

Christopher Gardner, Rehnborg
Farquhar Professor (Med)

Jeremy Goldhaber-Fiebert, Associate
Professor, Medicine (Med)

Lisa Goldman Rosas, Assistant Professor
(Research), Health Research & Policy &
Medicine (Med)

Jean-Louis Horn, Professor,
Anesthesiology, Perioperative & Pain
Medicine (Med, SMC)

John Ioannidis, C. F. Rehnborg Professor
in Disease Prevention in the School of
Medicine (Med)

Abby King, Professor, Health Research &
Policy & Medicine (Med)

Grant Lipman, Clinical Professor,
Emergency Medicine (Med)

A.C. Matin, Professor, Microbiology &
Immunology (Med)

Grant Miller, Associate Professor,
Medicine (Med)

Lorene Nelson, Associate Professor,
Health Research & Policy (Med)

Maurice Ohayon, Professor, Psychiatry &
Behavioral Sciences (Med)

Latha Palaniappan, Professor, Medicine
(Med, SMC)

Philip Pizzo, David & Susan Heckerman
Professor, Pediatrics & Microbiology &
Immunology (Med)

John Pringle, Professor, Genetics (Med)

Judith Prochaska, Associate Professor,
Medicine (Med)

Tara Moran, Program Lead for
Sustainable Groundwater, Water in the
West (Woods)

Shinnosuke Nakayama, Data Research
Scientist, Center for Ocean Solutions
(Woods)

Dan Reicher, Senior Research Scholar,
Woods Institute for the Environment
(Woods)

Scott Rozelle, Helen C. Farnsworth
Professor in International Agricultural
Policy (FSI, SIEPR, DOR)

Mary Ruckelshaus, Managing Director,
Natural Capital Project (Woods)
Richard Sharp, Software Architect,
Natural Capital Project (Woods)
Susanne Sokolow, Executive Director,
Program on Disease Ecology, Health & the
Environment (Woods)

Thomas Robinson, Irving Schulman,
M.D. Endowed Professor in Child Health
(Med)

Eunice Rodriguez, Associate Professor
(Teaching), Pediatrics (Med)

Jessica Rose, Professor, Orthopaedic
Surgery (Med, LPCH, SMC)

Gary Shaw, NICU Nurses Professor
(Med)

Robert Siegel, Professor (Teaching),
Microbiology & Immunology (Med)

Sara Singer, Professor, Medicine (Med)

Upinder Singh, Professor, Medicine &
Microbiology & Immunology (Med)

Mike Snyder, Stanford W. Ascherman,
MD, FACS, Professor in Genetics (Med)

Creed Stary, Assistant Professor,
Anesthesiology, Perioperative & Pain
Medicine (Med, SMC)

David Stevenson, Harold K. Faber
Professor of Pediatrics & Senior Associate
Dean, Maternal & Child Health (Med)

Eric Stice, Professor, Psychiatry &
Behavioral Sciences (Med, SMC)

Jose Vilches-Moure, Assistant Professor,
Comparative Medicine (Med, SMC)

Dennis P. Wall, Associate Professor,
Pediatrics & Biomedical Data Science
(Med)

Nancy “Ewen” Wang, Professor,
Emergency Medicine (Med, SMC)

Gerlinde Wernig, Assistant Professor,
Pathology (Med, SMC)

Paul Wise, Richard E. Behrman, MD,
Professor in Child Health & Society (Med)

Adrian Vogl, Lead Scientist, Natural
Capital Project (Woods)

Michael Wara, Director, Climate &
Energy Policy Program & Senior Research
Scholar, Stanford Woods Institute for the
Environment (Woods)

Schools and entities represented: School of Business
(GSB); Graduate School of Education (GSE); School
of Humanities ¢ Sciences (HesS); School of Law
(Law); School of Medicine (Med); School of Earth,
Energy s/ Environmental Sciences (SE3); School of
Engineering (SOE); Stanford Medical Center (SMC);
Lucile Packard Children’s Hospital (LPCH); Office of
the Vice Provost for Teaching and Learning (VPTL);
Stanford Institute for Economic Policy Research
(SIEPR); Dean of Research (DOR); Precourt Institute
for Energy (Precourt); Freeman Spogli Institute for
International Studies (FSI); Stanford Woods Institute
for the Environment (Woods); and SLAC National
Accelerator Laboratory (SLAC).

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



STANFORD ENVIRONMENT RESEARCH 2019

CITATIONS

CLIMATE

Abeles, A. T., Howe, L. C., Krosnick, J.
A., & Maclnnis, B. (2019). Perception of
public opinion on global warming and
the role of opinion deviance. Journal of
Environmental Psychology, 63, 118-129.
DOI: 10.1016/j.jenvp.2019.04.001

Aldrich, D., Lipscy, P. Y., & McCarthy, M.
M. (2019). Japan’s opportunity to lead.
Nature Climate Change, 9(7) 492. DOIL:
10.1038/541558-019-0510-0

Anderson, C. M., DeFries, R. S.,
Litterman, R., Matson, P. A., Nepstad, D.
C., Pacala, S., Schlesinger, W. H., Rebecca
Shaw, M., Smith, P., Weber, C., & Field, C.
B. (2019). Natural climate solutions are
not enough. Science, 363(6430), 933-934.
DOI: 10.1126/science.aaw2741

Badgley, G., Anderegg, L. D. L., Berry, J.
A., & Field, C. B. (2019). Terrestrial gross
primary production: Using NIR V to scale
from site to globe. Global Change Biology,
25(11), 3731-3740. DOI: 10.1111/gcb.14729

Bronstein, M. (2019). Taking the

future into account: Today’s novels for
tomorrow’s readers. PMLA, 134(1), 121-
136. DOI: 10.1632/pmla.2019.134.1.121

Burke, M., & Tanutama, V. (2019). Climatic
Constraints on Aggregate Economic
Output. NBER Working Paper No. 25779.
DOI: 10.3386/w25779

Busch, K. C,, Ardoin, N., Gruehn, D.,

& Stevenson, K. (2019). Exploring a
theoretical model of climate change action
for youth. International Journal of Science
Education, 41(17), 2389-2409. DOI:
10.1080/09500693.2019.1680903

Carnelos, D. A,, Portela, S. L., Jobbagy, E.
G., Jackson, R. B, Di Bella, C. M., Panario,
D., Fagtundez, C., Pinieiro-Guerra, J. M.,
Grion, L., & Pifeiro, G. (2019). A first
record of bulk atmospheric deposition
patterns of major ions in southern South
America. Biogeochemistry, 144(3), 261-
271.DOI: 10.1007/5s10533-019-00584-3

Castelletti, D., Schroeder, D. M., Mantelli,
E., & Hilger, A. (2019). Layer optimized
SAR processing and slope estimation in
radar sounder data. Journal of Glaciology,
65(254), 983-988. DOI: 10.1017/
j0g.2019.72

Chandy, R., Dowell, G., Mayer, C.,
Plambeck, E., Serafeim, G., Toffel,

M., Toktay, B., & Weber, E. (2019).
Management Science —Special Issue

on Business and Climate Change.
Management Science, 65(7), 3447-3448.
DOI: 10.1287/mnsc.2019.3415

Cooper, M. A, Jordan, T. M., Schroeder,
D. M, Siegert, M. J., Williams, C. N., &
Bamber, J. L. (2019). Subglacial roughness
of the Greenland Ice Sheet: relationship
with contemporary ice velocity and
geology. The Cryosphere, 13(11), 3093-
3115. DOI: 10.5194/tc-13-3093-2019

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Culberg, R., & Schroeder, D. M. (2019).
Radar Scattering in Firn and its
Implications for VHF/UHF Orbital Ice
Sounding. International Geoscience
and Remote Sensing Symposium
(IGARSS), 4137-4140. DOI: 10.1109/
IGARSS.2019.8898991

Dadap, N. C., Cobb, A. R., Hoyt, A. M.,
Harvey, C. F,, & Konings, A. G. (2019).
Satellite soil moisture observations
predict burned area in Southeast Asian
peatlands. Environmental Research
Letters, 14(9), 094014. DOI: 10.1088/1748-
9326/ab3891

Diffenbaugh, N. S., & Burke, M. (2019).
Global warming has increased global
economic inequality. Proceedings of
the National Academy of Sciences,
116(20), 9808-9813. DOI: 10.1073/
pnas.1816020116

Duffy, P. B, Field, C. B., Diffenbaugh, N.
S., Doney, S. C., Dutton, Z., Goodman,

S., Heinzerling, L., Hsiang, S., Lobell, D.
B., Mickley, L. J., Myers, S., Natali, S. M.,
Parmesan, C., Tierney, S., & Williams,
A.P.(2019). Strengthened scientific
support for the Endangerment Finding for
atmospheric greenhouse gases. Science
(New York, N.Y.), 363(6427), eaat5982.
DOI: 10.1126/science.aat5982

49



Escutia, C., Deconto, R. M., Dunbar, R., De
Santis, L., Shevenell, A., & Naish, T. (2019).
Keeping an Eye on Antarctic Ice Sheet
Stability. Oceanography, 32(1), 32-46.
DOI: 10.2307/26604948

Friedlingstein, P., Jones, M. W., O’Sullivan,
M., Andrew, R. M., Hauck, J., Peters, G.

P., Peters, W., Pongratz, J., Sitch, S., Le
Quéré, C., DBakker, O. C. E., Canadelll,

J. G, Ciaisl, P, Jackson, R. B., Anthonil,

P, Barbero, L., Bastos, A., Bastrikov, V.,
Becker, M., ... Zaehle, S. (2019). Global
carbon budget 2019. Earth System Science
Data, 11(4), 1783-1838. DOI: 10.5194/essd-
11-1783-2019

Ganesan, A. L., Schwietzke, S., Poulter, B.,
Arnold, T., Lan, X., Rigby, M., Vogel, F. R.,
van der Werf, G. R., Janssens-Maenhout,
G., Boesch, H., Pandey, S., Manning, A. J.,
Jackson, R. B., Nisbet, E. G., & Manning,
M. R. (2019). Advancing Scientific
Understanding of the Global Methane
Budget in Support of the Paris Agreement.
Global Biogeochemical Cycles, 33(12),
1475-1512. DOI: 10.1029/2018GB006065

Gaoue, O. G, Horvitz, C. C., Steiner,

U. K., & Tuljapurkar, S. (2019). Climate,
rather than human disturbance, is the
main driver of age-specific mortality
trajectories in a tropical tree. Ecological
Modelling, 400, 34-40. DOI: 10.1016/j.
ecolmodel.2019.03.007

Gonzales, K. R., Swain, D. L., Nardi,

K. M, Barnes, E. A., & Diffenbaugh,

N. S.(2019). Recent Warming of
Landfalling Atmospheric Rivers Along
the West Coast of the United States.
Journal of Geophysical Research:
Atmospheres, 124(13), 6810-6826. DOL:
10.1029/2018JD029860

Haya, B., Cullenward, D., Strong, A. L.,
Grubert, E., Heilmayr, R,, Sivas, D., &
Wara, M. (2019). Managing Uncertainty in
Carbon Offsets Managing Uncertainty in
Carbon Offsets: Insights from California’s
Standardized Approach. Stanford Law
School ENRLP Program Working Paper,
August 2019.

Hino, M., Belanger, S. T., Field, C. B,,
Davies, A. R., & Mach, K. ]. (2019). High-
tide flooding disrupts local economic
activity. Science Advances, 5(2), eaau2736.
DOI: 10.1126/sciadv.aau2736

50

Hodgskiss, M. S. W.,, Dagnaud, O. M. ].,
Frost, J. L., Halverson, G. P., Schmitz, M.
D., Swanson-Hysell, N. L., & Sperling, E.
A.(2019). New insights on the Orosirian
carbon cycle, early Cyanobacteria, and
the assembly of Laurentia from the
Paleoproterozoic Belcher Group. Earth
and Planetary Science Letters, 520,
141-152. DOI: 10.1016/j.epsl.2019.05.023

Hoogewind, K. A., Chavas, D.R.,
Schenkel, B. A., & O’Neill, M. E. (2020).
Exploring Controls on Tropical Cyclone
Count through the Geography of
Environmental Favorability. Journal of
Climate, 33(5), 1725-1745. DOI: 10.1175/
JCLI-D-18-0862.1

Howe, L. C., Maclnnis, B., Krosnick, J. A.,
Markowitz, E. M., & Socolow, R. (2019).
Acknowledging uncertainty impacts
public acceptance of climate scientists’
predictions. Nature Climate Change, 9(11),
863-867.DOI: 10.1038/541558-019-0587-
5

Ibarra, D. E., Caves Rugenstein, J. K.,
Bachan, A., Baresch, A., Lau, K. V.,
Thomas, D. L., Lee, J. E., Kevin Boyce, C.,
& Page Chamberlain, C. (2019). Modeling
the consequences of land plant evolution
on silicate weathering. American
Journal of Science, 319(1), 1-43. DOI:
10.2475/01.2019.01

Jackson, R. B., Solomon, E. I., Canadell,
J. G., Cargnello, M., & Field, C. B. (2019).
Methane removal and atmospheric
restoration. Nature Sustainability, 2(6),
436-438. DOI: 10.1038/541893-019-
0299-x

Jackson, R., Friedlingstein, P., Andrew,
R., Canadell, J., Le Quere, C., & Peters,

G. (2019). Persistent fossil fuel growth
threatens the Paris Agreement and
planetary health. IOPscience, 14(12). DOLI:
10.1088/1748-9326/ab57b3

Jacobson, M. Z. (2019). The health and
climate impacts of carbon capture
and direct air capture. Energy and
Environmental Science, 12(12), 3567-
3574. DOI: 10.1039/c9ee02709b

Jacobson, M. Z., Delucchi, M. A,
Cameron, M. A., Coughlin, S. J., Hay,

C. A, Manogaran, I. P, Shu, Y., & von
Krauland, A.-K. (2019). Impacts of Green
New Deal Energy Plans on Grid Stability,
Costs, Jobs, Health, and Climate in 143
Countries. One Earth, 1(4), 449-463. DOI:
10.1016/j.0neear.2019.12.003

Joe-Wong, C., & Maher, K. (2020). A
model for kinetic isotope fractionation
during redox reactions. Geochimica et
Cosmochimica Acta, 269, 661-677. DOI:
10.1016/j.gca.2019.11.012

Jordan, T. M, Schroeder, D. M.,
Castelletti, D., Li, J., & Dall, J. (2019).

A Polarimetric Coherence Method to
Determine Ice Crystal Orientation

Fabric from Radar Sounding: Application
to the NEEM Ice Core Region. IEEE
Transactions on Geoscience and Remote
Sensing, 57(11), 8641-8657. DOLI: 10.1109/
TGRS.2019.2921980

Karthikeyan, L., Pan, M., Konings, A.

G., Piles, M., Fernandez-Moran, R.,
Nagesh Kumar, D., & Wood, E. F. (2019).
Simultaneous retrieval of global scale
Vegetation Optical Depth, surface
roughness, and soil moisture using X-band
AMSR-E observations. Remote Sensing of
Environment, 234, 111473. DOI: 10.1016/j.
rse.2019.111473

Kasmalkar, I., Mantelli, E., & Suckale,

J. (2019). Spatial heterogeneity in
subglacial drainage driven by till erosion.
Proceedings of the Royal Society A:
Mathematical, Physical and Engineering
Sciences, 475(2228). DOI: 10.1098/
rspa.2019.0259

Kelemen, P., Benson, S. M., Pilorgé,

H., Psarras, P., & Wilcox, J. (2019). An
Overview of the Status and Challenges of
CO2 Storage in Minerals and Geological
Formations. Frontiers in Climate, 1, 9.
DOI: 10.3389/fclim.2019.00009

Kennicutt, M. C., Bromwich, D., Liggett,
D., Njastad, B., Peck, L., Rintoul, S. R,
Ritz, C., Siegert, M. J., Aitken, A., Brooks,
C. M, Cassano, J., Chaturvedi, S., Chen,
D., Dodds, K., Golledge, N. R., Le Bohec,
C., Leppe, M., Murray, A., Nath, P. C,, ...
Chown, S. L. (2019). Sustained Antarctic
Research: A 21st Century Imperative.
One Earth, 1(1), 95-113. DOLI: 10.1016/j.
oneear.2019.08.014

Knox, S. H., Jackson, R. B., Poulter, B.,
McNicol, G., Fluet-Chouinard, E., Zhang,
Z., Hugelius, G., Bousquet, P., Canadell,
J. G., Saunois, M., Papale, D., Chu, H.,
Keenan, T. F.,, Baldocchi, D., Torn, M. S.,
Mammarella, I, Trotta, C., Aurela, M.,
Bohrer, G., ... Zona, D. (2019). FluXNET-
CH4 synthesis activity objectives,
observations, and future directions.
Bulletin of the American Meteorological
Society, 100(12), 2607-2632. DOI:
10.1175/BAMS-D-18-0268.1

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Kobayashi, K., Makabe, A., Yano, M.,
Oshiki, M., Kindaichi, T., Casciotti, K.
L., & Okabe, S. (2019). Dual nitrogen

and oxygen isotope fractionation during
anaerobic ammonium oxidation by
anammox bacteria. ISME Journal, 13(10),
2426-2436.DOI: 10.1038/541396-019-
0440-x

Konings, A. G., Bloom, A. A,, Liu, J.,
Parazoo, N. C,, Schimel, D. S., & Bowman,
K. W. (2019). Global satellite-driven
estimates of heterotrophic respiration.
Biogeosciences, 16(11), 2269-2284. DOI:
10.5194/bg-16-2269-2019

Konings, A. G., Rao, K., & Steele-Dunne,
S. C.(2019). Macro to micro: microwave
remote sensing of plant water content for
physiology and ecology. New Phytologist,
223(3), 1166-1172. DOI: 10.1111/
nph.15808

Koomey, J., Schmidt, Z., Hummel, H., &
Weyant, J. (2019). Inside the Black Box:
Understanding key drivers of global
emission scenarios. Environmental
Modelling and Software, 111, 268-281.
DOI: 10.10lé/j.envsoft.2018.08.019

Kukla, T., Winnick, M. J., Maher, K.,
Ibarra, D. E., & Chamberlain, C. P.
(2019). The Sensitivity of Terrestrial 18
O Gradients to Hydroclimate Evolution.
Journal of Geophysical Research:
Atmospheres, 124(2), 563-582. DOLI:
10.1029/2018_]D029571

La, H. S., Park, K., Wéhlin, A., Arrigo, K.
R, Kim, D. S, Yang, E. ]., Atkinson, A.,
Fielding, S., Im, J., Kim, T. W,, Shin, H. C,,
Lee, S. H., & Ha, H. K. (2019). Zooplankton
and micronekton respond to climate
fluctuations in the Amundsen Sea polynya,
Antarctica. Scientific Reports, 9(1), 1-7.
DOI: 10.1038/s41598-019-46423-1

Lecomte, X., Caldeira, M. C,, Catry, F.

X., Fernandes, P. M., Jackson, R. B, &
Bugalho, M. N. (2019). Ungulates mediate
trade-offs between carbon storage and
wildfire hazard in Mediterranean oak
woodlands. Journal of Applied Ecology,
56(3), 699-710. DOI: 10.1111/1365-
2664.13310

Liu, Y., Lawrence, C. R., Winnick, M.

J., Hsu, H. T, Maher, K., & Druhan, J. L.
(2019). Modeling Transient Soil Moisture
Limitations on Microbial Carbon
Respiration. Journal of Geophysical
Research: Biogeosciences, 124(7), 2222~
2247.DOI: 10.1029/2018]G004628

Love, G. D., Zumberge, J. A., Cardenas, P,
Sperling, E. A., Rohrssen, M., Grosjean,
E., Grotzinger, J. P., & Summons, R. E.
(2020). Sources of C30 steroid biomarkers
in Neoproterozoic—Cambrian rocks and
oils. Nature Ecology and Evolution, 4(1),
34-36.DOI: 10.1038/s41559-019-1048-2

Mach, K. J.,, Kraan, C. M., Adger, W. N.,
Buhaug, H., Burke, M., Fearon, J. D,

Field, C. B., Hendrix, C. S., Maystadt, J. F.,
O’Loughlin, J., Roessler, P., Scheffran, J.,
Schultz, K. A., & von Uexkull, N. (2019).
Climate as a risk factor for armed conflict.
Nature, 571, 193-197. DOI: 10.1038/
$41586-019-1300-6

Mach, K. J., Kraan, C. M., Hino, M., Siders,
A.R., Johnston, E. M., & Field, C. B. (2019).
Managed retreat through voluntary
buyouts of flood-prone properties. Science
Advances, 5(10), eaax8995. DOI: 10.1126/
sciadv.aax8995

Mabher, K., & Navarre-Sitchler, A.
(2019). Reactive Transport Processes
that Drive Chemical Weathering: From
Making Space for Water to Dismantling
Continents. Reviews in Mineralogy and
Geochemistry, 85(1), 349-380. DOI:
10.2138/rmg.2018.85.12

Mabher, P, Gerber, E. P., Medeiros, B.,
Merlis, T. M., Sherwood, S., Sheshadri,

A., Sobel, A. H., Vallis, G. K., Voigt, A., &
Zurita-Gotor, P. (2019). Model Hierarchies
for Understanding Atmospheric
Circulation. Reviews of Geophysics, 57(2),
250-280. DOI: 10.1029/2018RG000607

Malhotra, N., Monin, B., & Tomz, M.
(2019). Does Private Regulation Preempt
Public Regulation? American Political
Science Review, 113(1), 19-37. DOI:
10.1017/S0003055418000679

Marks-Block, T., Lake, F. K., & Curran,

L. M. (2019). Effects of understory fire
management treatments on California
Hazelnut, an ecocultural resource of

the Karuk and Yurok Indians in the
Pacific Northwest. Forest Ecology and
Management, 450, 117517. DOL: 10.1016/j.
foreco.2019.117517

McMahon, D. E., & Jackson, R. B. (2019).
Management intensification maintains
wood production over multiple harvests
in tropical Eucalyptus plantations.
Ecological Applications, 29(4), e01879.
DOI: 10.1002/eap.1879

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

McMahon, D. E., Vergiitz, L., Valadares,
S.V, Silva, I. R. da, & Jackson, R. B. (2019).
Soil nutrient stocks are maintained

over multiple rotations in Brazilian
Eucalyptus plantations. Forest Ecology
and Management, 448, 364-375. DOI:
10.1016/j.foreco.2019.06.027

Meyer, V., Bloom, A. A., Burgin, M.

S., Reager, J. T., Shah, R., & Konings,
A.(2019). Reduced Uncertainties

from Multifrequency Constraints on
Terrestrial Carbon and Water Processes.
International Geoscience and Remote
Sensing Symposium (IGARSS), 5504—
5507. DOI: 10.1109/IGARSS.2019.8898581

Michaelides, R. J., Schaefer, K., Zebker,
H. A, Parsekian, A., Liu, L., Chen, J.,
Natali, S., Ludwig, S., & Schaefer, S.
R.(2019). Inference of the impact of
wildfire on permafrost and active layer
thickness in a discontinuous permafrost
region using the remotely sensed active
layer thickness (ReSALT) algorithm.
Environmental Research Letters, 14(3).
DOI: 10.1088/1748-9326/aaf932

Mix, H. T., Caves Rugenstein, . K., Reilly,
S. P, Ritch, A. ]., Winnick, M. J., Kukla, T,
& Chamberlain, C. P. (2019). Atmospheric
flow deflection in the late Cenozoic Sierra
Nevada. Earth and Planetary Science
Letters, 518, 76-85. DOL: 10.1016/j.
epsl.2019.04.050

Nelson, ., Joe-Wong, C., & Maher, K.
(2019). Cr(VI) reduction by Fe(II) sorbed to
silica surfaces. Chemosphere, 234, 98-107.
DOI: 10.1016/j.chemosphere.2019.06.039

Novick, K. A, Konings, A. G., & Gentine,
P. (2019). Beyond soil water potential: An
expanded view on isohydricity including
land-atmosphere interactions and
phenology. Plant, Cell & Environment,
42(6), 1802-1815. DOI: 10.1111/pce.13517

Peltola, O., Vesala, T., Gao, Y., Rity, O.,
Alekseychik, P., Aurela, M., Chojnicki, B.,
Desai, A. R, Dolman, A. J., Euskirchen,
E.S., Friborg, T., Gockede, M., Helbig,
M., Humphreys, E., Jackson, R. B., Jocher,
G., Joos, F, Klatt, J., Knox, S. H., ... Aalto,
T.(2019). Monthly gridded data product
of northern wetland methane emissions
based on upscaling eddy covariance
observations. Earth System Science Data,
11(3), 1263-1289. DOI: 10.5194/essd-11-
1263-2019

51



Peters, G. P., Andrew, R. M., Canadell,

J. G., Friedlingstein, P., Jackson, R. B.,
Korsbakken, J. I., Le Quéré, C., & Peregon,
A. (2020). Carbon dioxide emissions
continue to grow amidst slowly emerging
climate policies. Nature Climate Change,
10(1), 3-6. DOI: 10.1038/541558-019-
0659-6

Peters, S. T., Schroeder, D. M., Castelletti,
D., Haynes, M. S., & Romero-Wolf, A.
(2019). Two Dimensional Image Formation
with Passive Radar Using the Sun for

Echo Detection. International Geoscience
and Remote Sensing Symposium
(IGARSS), 10091-10094. DOI: 10.1109/
IGARSS.2019.8897880

Phillips, C., Lipman, G. S., Gugelmann, H.,
Doering, K., & Lung, D. (2019). Snakebites
and climate change in California, 1997-
2017. Clinical Toxicology, 57(3), 168-174.
DOI: 10.1080/15563650.2018.1508690

Pimentel, D., Amaya, R., Halan, S.,
Kalyanaraman, S., & Bailenson, J.
(2019). Climate change on your plate:
A VR seafood buffet experience. 26th
IEEE Conference on Virtual Reality
and 3D User Interfaces, VR 2019 -
Proceedings, 1120-1121. DOI: 10.1109/
VR.2019.8798076

Pinsky, M. L., Eikeset, A. M., McCauley,
D.]., Payne, J. L., & Sunday, J. M. (2019).
Greater vulnerability to warming of
marine versus terrestrial ectotherms.
Nature, 569(7754), 108-111. DOI: 10.1038/
s41586-019-1132-4

Plotkin, D. A., Webber, R. J., O’Neill,

M. E., Weare, J., & Abbot, D. S. (2019).
Maximizing Simulated Tropical Cyclone
Intensity With Action Minimization.
Journal of Advances in Modeling

Earth Systems, 11(4), 863-891. DOI:
10.1029/2018MS001419

Qin, Clara, Zhu, K., Chiariello, N.R.,
Field, C. B., & Peay, K. G. (2020). Fire
history and plant community composition
outweigh decadal multi-factor

global change as drivers of microbial
composition in an annual grassland.
Journal of Ecology, 108(2), 611-625. DOL:
10.1111/1365-2745.13284

Rao, K., Anderegg, W.R. L., Sala, A.,
Martinez-Vilalta, J., & Konings, A.

G. (2019). Satellite-based vegetation
optical depth as an indicator of drought-
driven tree mortality. Remote Sensing
of Environment, 227, 125-136. DOI:
IO.1016/j.rse.2019.03.026

52

Ravikumar, A. P, Roda-Stuart, D., Liu,
R., Bradley, A., Bergerson, J. A., Nie, Y.,
Zhang, S., Bi, X., & Brandt, A. R. (2020).
Repeated leak detection and repair
surveys reduce methane emissions over
scale of years. Environmental Research
Letters. DOI: 10.1088/1748-9326/ab6ael

Ruppert, J. H., & O’Neill, M. E. (2019).
Diurnal Cloud and Circulation Changes in
Simulated Tropical Cyclones. Geophysical
Research Letters, 46(1), 502-511. DOI:
10.1029/2018GL081302

Ryan, S.]J., Carlson, C. J., Mordecai, E. A,
& Johnson, L. R. (2018). Global expansion
and redistribution of Aedes-borne virus
transmission risk with climate change.
PLoS Neglected Tropical Diseases, 13(3).
DOI: 10.1371/journal.pntd.0007213

Rypkema, D. C., Horvitz, C. C., &
Tuljapurkar, S. (2019). How climate affects
extreme events and hence ecological
population models. Ecology, 100(6),
€02684. DOI: 10.1002/ecy.2684

Saulsbury, J., Moss, D. K., Ivany, L.

C., Kowalewski, M., Lindberg, D. R.,
Gillooly, J. F., Heim, N. A, McClain,
C.R,, Payne, J. L., Roopnarine, P. D,,
Schoéne, B. R., Goodwin, D., & Finnegan,
S.(2019). Evaluating the influences of
temperature, primary production, and
evolutionary history on bivalve growth
rates. Paleobiology, 45(3), 405-420. DOI:
10.1017/pab.2019.20

Schroeder, D. M., Castelletti, D., & Pena,
L. (2019). Revisting the Limits of Azimuth
Processing Gain for Radar Sounding.
International Geoscience and Remote
Sensing Symposium (IGARSS), 994-996.
DOI: 10.1109/IGARSS.2019.8898737

Schroeder, D. M., Dowdeswell, J. A.,
Siegert, M. J., Bingham, R. G., Chu, W.,
MacKie, E. ., Siegfried, M. R., Vega,

K.I., Emmons, J. R., & Winstein, K.

(2019). Multidecadal observations of the
Antarctic ice sheet from restored analog
radar records. Proceedings of the National
Academy of Sciences, 116(38), 18867-
18873. DOI: 10.1073/pnas.1821646116

Schroeder, D. M., MacKie, E. J., Creyts, T.
T., & Anderson, J. B. (2019). A subglacial
hydrologic drainage hypothesis for silt
sorting and deposition during retreat in
Pine Island Bay. Annals of Glaciology, 1-7.
DOI: 10.1017/a0g.2019.44

Schwartz, T. M., Methner, K., Mulch,

A., Graham, S. A., & Chamberlain, C.

P. (2019). Paleogene topographic and
climatic evolution of the Northern Rocky
Mountains from integrated sedimentary
and isotopic data. Bulletin of the
Geological Society of America, 131(7-8),
1203-1223. DOI: 10.1130/B32068.1

Siders, A. R. (2019). Social justice
implications of US managed retreat
buyout programs. Climatic Change,
152(2), 239-257. DOI: 10.1007/510584-
018-2272-5

Silvestri, S., Knight, R., Viezzolij, A.,
Richardson, C. ., Anshari, G. Z.,
Dewar, N, Flanagan, N., & Comas,

X. (2019). Quantification of Peat
Thickness and Stored Carbon at the
Landscape Scale in Tropical Peatlands:
A Comparison of Airborne Geophysics
and an Empirical Topographic Method.
Journal of Geophysical Research: Earth
Surface, 124(12), 3107-3123. DOI:
10.1029/2019JF005273

Steidinger, B. S., Crowther, T. W,, Liang,
J., Van Nuland, M. E., Werner, G. D. A,,
Reich, P. B., Nabuurs, G., de-Miguel, S.,
Zhou, M., Picard, N., Herault, B., Zhao, X.,
Zhang, C., Routh, D., Peay, K. G., Abegg,
M., Adou Yao, C.Y., Alberti, G., Almeyda
Zambrano, A., ... Zo-Bi, I. C. (2019).
Climatic controls of decomposition drive
the global biogeography of forest-tree
symbioses. Nature, 569(7756) 404-408.
DOI: 10.1038/541586-019-1128-0

Sun, W,, & Durlofsky, L.]. (2019).
Data-space approaches for uncertainty
quantification of CO2 plume location
in geological carbon storage. Advances
in Water Resources, 123, 234-255. DOI:
10.1016/j.advwatres.2018.10.028

Terrer, C., Jackson, R. B., Prentice, L.
C., Keenan, T. F.,, Kaiser, C., Vicca, S.,
Fisher, J. B, Reich, P. B., Stocker, B. D,
Hungate, B. A., Peniuelas, J., McCallum,
1., Soudzilovskaia, N. A., Cernusak,

L. A, Talhelm, A. F,, Van Sundert, K.,
Piao, S., Newton, P. C. D., Hovenden,
M.]., ... Franklin, O. (2019). Nitrogen
and phosphorus constrain the CO2
fertilization of global plant biomass.
Nature Climate Change, 9(9), 684-689.
DOI: 10.1038/541558-019-0545-2

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Tian, H,, Yang, J., Xu, R., Lu, C., Canadell,
J. G., Davidson, E. A., Jackson, R. B,,
Arneth, A., Chang, J., Ciais, P., Gerber,

S., Ito, A, Joos, F.,, Lienert, S., Messina,

P, Olin, S., Pan, S., Peng, C., Saikawa, E.,
... Zhang, B. (2019). Global soil nitrous
oxide emissions since the preindustrial
era estimated by an ensemble of terrestrial
biosphere models: Magnitude, attribution,
and uncertainty. Global Change Biology,
25(2), 640-659. DOI: 10.1111/gcb.14514

Tingley, D., & Tomz, M. (2019).
International commitments and
domestic opinion: the effect of the
Paris Agreement on public support
for policies to address climate change.
Environmental Politics, 1-22. DOI:
10.1080/09644016.2019.1705056

Touma, D., Stevenson, S., Camargo,
S.J., Horton, D. E., & Diffenbaugh, N.
S.(2019). Variations in the Intensity
and Spatial Extent of Tropical Cyclone
Precipitation. Geophysical Research
Letters, 46(23), 13992-14002. DOI:
10.1029/2019GL083452

Vétrovsky, T., Kohout, P., Kopecky, M.,
Machac, A., Man, M., Bahnmann, B.

D., Brabcova, V., Choi, J., Meszarosova,
L., Human, Z. R,, Lepinay, C., Llad¢, S.,
Lépez-Mondéjar, R., Martinovi¢, T.,
Masinova, T., Morais, D., Navrétilova, D.,
Odriozola, I., gtursové, M.,, ... Baldrian,
P.(2019). A meta-analysis of global fungal
distribution reveals climate-driven
patterns. Nature Communications, 10(1),
1-9. DOI: 10.1038/541467-019-13164-8

Vitousek, P. M., Paulus, E. L., & Chadwick,
0. A.(2019). Nitrogen dynamics along

a climate gradient on geologically old
substrate, Kaua’i, Hawai’i. Oecologia,
189(1), 211-219. DOI: 10.1007/s00442-
018-4285-1

Walsworth, T. E., Schindler, D. E., Colton,
M. A., Webster, M. S., Palumbi, S. R.,
Mumby, P.]., Essington, T. E., & Pinsky,
M. L. (2019). Management for network
diversity speeds evolutionary adaptation
to climate change. Nature Climate
Change, 9(8), 632-636. DOI: 10.1038/
s41558-019-0518-5

Wang, J., Tchapmi, L. P., Ravikumar, A.
P., McGuire, M., Bell, C. S., Zimmerle,
D., Savarese, S., & Brandt, A. R. (2020).
Machine vision for natural gas methane
emissions detection using an infrared

camera. Applied Energy, 257, 113998. DOLI:

10.1016/j.apenergy.2019.113998

Weber, K. A, Yang, W., Lurmann, F.,
Hammond, S. K., Shaw, G. M., & Padula,
A. M. (2019). Air pollution, maternal

hypertensive disorders, and preterm birth.

Environmental Epidemiology, 3(5), €062.
DOI: 10.1097/e€9.0000000000000062

White, R. H., Hilgenbrink, C., &
Sheshadri, A. (2019). The Importance

of Greenland in Setting the Northern
Preferred Position of the North Atlantic
Eddy-Driven Jet. Geophysical Research
Letters, 46(23), 14126-14134. DOI:
10.1029/2019GL084780

Winter, K., Woodward, J., Ross, N.,
Dunning, S. A., Hein, A. S., Westoby, M. J.,
Culberg, R., Marrero, S. M., Schroeder, D.
M., Sugden, D. E., & Siegert, M. J. (2019).
Radar-Detected Englacial Debris in the
West Antarctic Ice Sheet. Geophysical
Research Letters, 46(17-18), 10454 -
10462. DOI: 10.1029/2019GL084012

Yang, S., Zheng, Q., Yang, Y., Yuan, M.,
Ma, X., Chiariello, N. R., Docherty, K. M.,
Field, C. B., Gutknecht, J. L. M., Hungate,
B. A, Niboyet, A., Le Roux, X., & Zhou,

J. (2020). Fire affects the taxonomic and
functional composition of soil microbial
communities, with cascading effects on
grassland ecosystem functioning. Global
Change Biology, 26(2), 431-442. DOL:
10.1111/gcb.14852

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Yang, S., Zheng, Q., Yuan, M., Shi, Z.,
Chiariello, N. R., Docherty, K. M.,
Dong, S., Field, C. B., Gu, Y., Gutknecht,
J., Hungate, B. A., Le Roux, X., Ma, X.,
Niboyet, A., Yuan, T., Zhou, J., & Yang,
Y. (2019). Long-term elevated CO2
shifts composition of soil microbial
communities in a Californian annual
grassland, reducing growth and N
utilization potentials. Science of The
Total Environment, 652, 1474-1481. DOI:
10.1016/].SCITOTENYV.2018.10.353

Yu, A. C,, Lopez Hernandez, H., Kim,
A.H., Stapleton, L. M., Brand, R. ],
Mellor, E. T., Bauer, C. P., McCurdy, G.
D., Wolff, A.]., Chan, D., Criddle, C.

S., Acosta, ]J. D., & Appel, E. A. (2019).
Wildfire prevention through prophylactic
treatment of high-risk landscapes using
viscoelastic retardant fluids. Proceedings
of the National Academy of Sciences,
116(42), 20820-20827. DOI: 10.1073/
pnas.1907855116

Zalasiewicz, J., Waters, C. N., Head, M. .,
Poirier, C., Summerhayes, C. P,, Leinfelder,
R., Grinevald, ]., Steffen, W., Syvitski,

J., Haff, P,, McNeill, J. R., Wagreich, M.,
Fairchild, I. ]., Richter, D. D., Vidas, D.,
Williams, M., Barnosky, A. D., & Cearreta,
A.(2019). A formal Anthropocene is
compatible with but distinct from its
diachronous anthropogenic counterparts:
aresponse to W.F. Ruddiman’s ‘three
flaws in defining a formal Anthropocene.’
Progress in Physical Geography: Earth
and Environment, 43(3), 319-333. DOI:
10.1177/0309133319832607

Zhao, Y., Saunois, M., Bousquet, P, Lin,
X., Berchet, A., Hegglin, M. L., Canadell,
J. G.,Jackson, R. B., Hauglustaine, D. A,
Szopa, S., Stavert, A. R., Abraham, N. L.,
Archibald, A. T., Bekki, S., Deushi, M.,
Jockel, P, Josse, B., Kinnison, D., Kirner,
0., ... Zheng, B. (2019). Inter-model
comparison of global hydroxyl radical
(OH)distributions and their impact on
atmospheric methaneover the 2000-2016
period. Atmospheric Chemistry and
Physics, 19(21), 13701-13723. DOL:
10.3929/ETHZ-B-000384704

53



CONSERVATION

Alcala, N., Launer, A. E., Westphal, M. F.,
Seymour, R., Cole, E. M., & Rosenberg,
N. A. (2019). Use of stochastic patch
occupancy models in the California
red-legged frog for Bayesian inference
regarding past events and future
persistence. Conservation Biology, 33(3),
685-696. DOI: 10.1111/cobi.13192

Alvarez-Pérez, S., Lievens, B., & Fukami,
T. (2019). Yeast—Bacterium Interactions:
The Next Frontier in Nectar Research.
Trends in Plant Science, 24(5), 393-401.
DOI: 10.1016/j.tplants.2019.01.012

Ardoin, N. M., Bowers, A. W., & Gaillard,
E. (2020). Environmental education
outcomes for conservation: A systematic
review. Biological Conservation,

241, 108224. DOI: 10.1016/j.
biocon.2019.108224

Argueso, C. T., Assmann, S. M., Birnbaum,
K.D., Chen, S., Dinneny, J. R., Doherty, C.
J., Eveland, A. L., Friesner, J., Greenlee, V.
R, Law, J. A., Marshall-Colén, A., Mason,
G. A, O'Lexy, R,, Peck, S. C., Schmitz,
R.]J.,, Song, L., Stern, D., Varagona, M. J.,
Walley, J. W., & Williams, C. M. (2019).
Directions for research and training in
plant omics: Big Questions and Big Data.
Plant Direct, 3(4). DOI: 10.1002/pld3.133

Barbour, M. A, Erlandson, S., Peay,

K., Locke, B., Jules, E. S., & Crutsinger,

G. M. (2019). Trait plasticity is more
important than genetic variation in
determining species richness of associated
communities. Journal of Ecology, 107(1),
350-360. DOI: 10.1111/1365-2745.13014

Barge, E. G., Leopold, D. R., Peay,

K. G., Newcombe, G., & Busby, P. E.
(2019). Differentiating spatial from
environmental effects on foliar fungal
communities of Populus trichocarpa.
Journal of Biogeography, 46(9), 2001-
2011. DOI: 10.1111/jbi.13641

54

Bateman, J. B., Chadwick, O. A., &
Vitousek, P. M. (2019). Quantitative
Analysis of Pedogenic Thresholds and
Domains in Volcanic Soils. Ecosystems,
22(7), 1633-1649. DOI: 10.1007/s10021-
019-00361-1

Bogar, L., Peay, K., Kornfeld, A., Huggins,
J., Hortal, S., Anderson, 1., & Kennedy,
P.(2019). Plant-mediated partner
discrimination in ectomycorrhizal
mutualisms. Mycorrhiza, 29(2), 97-111.
DOI: 10.1007/s00572-018-00879-7

Burnett, K. M., Ticktin, T., Bremer, L.

L., Quazi, S. A., Geslani, C., Wada, C. A.,
Kurashima, N., Mandle, L., Pascua, P,,
Depraetere, T., Wolkis, D., Edmonds, M.,
Giambelluca, T., Falinski, K., & Winter,
K. B. (2019). Restoring to the future:
Environmental, cultural, and management
trade-offs in historical versus hybrid
restoration of a highly modified
ecosystem. Conservation Letters, 12(1),
€12606. DOI: 10.1111/conl.12606

Burnett, M. W., White, T. D., McCauley,
D.J., De Leo, G. A., & Micheli, F. (2019).
Quantifying coconut palm extent

on Pacific islands using spectral and
textural analysis of very high resolution
imagery. International Journal of Remote
Sensing, 40(19), 7329-7355. DOIL:
10.1080/01431161.2019.1594440

Caty, S. N,, Alvarez-Buylla, A, Byrd, G.
D., Vidoudez, C., Roland, A. B., Tapia, E.
E., Budnik, B., Trauger, S. A., Coloma, L.
A., & O’Connell, L. A. (2019). Molecular
physiology of chemical defenses in a
poison frog. Journal of Experimental
Biology, 222(12). DOL: 10.1242/jeb.204149

Ceballos, G., Ehrlich, P. R., Pacheco, J.,
Valverde-Zuniga, N., & Daily, G. C. (2019).
Conservation in human-dominated
landscapes: Lessons from the distribution
of the Central American squirrel monkey.
Biological Conservation, 237, 41-49. DOL:
10.1016/j.bi0c0n.2019.06.008

Correia, M. J., Domingos, L., Santos, .,
Lopes, V., de Leo, G., & Costa, J. L. (2019).
Challenges to reconcile conservation and
exploitation of the threatened Anguilla
anguilla (Linnaeus, 1758) in Santo André
lagoon (Portugal). Ocean and Coastal
Management, 181, 104892. DOI: 10.1016/j.
ocecoaman.2019.104892

Coyle, S. M., Flaum, E. M., Li, H.,
Krishnamurthy, D., & Prakash, M.
(2019). Coupled Active Systems Encode
an Emergent Hunting Behavior in the
Unicellular Predator Lacrymaria olor.
Current Biology, 29(22), 3838-3850.e3.
DOI: 10.1016/j.cub.2019.09.034

Delgado-Baquerizo, M., Bardgett, R. D,,
Vitousek, P. M., Maestre, F. T., Williams,
M. A,, Eldridge, D.]J., Lambers, H.,
Neuhauser, S., Gallardo, A., Garcia-
Velazquez, L., Sala, O. E., Abades, S. R.,
Alfaro, F. D, Berhe, A. A, Bowker, M. A,
Currier, C. M., Cutler, N. A., Hart, S. C,,
Hayes, P. E,, ... Fierer, N. (2019). Changes
in belowground biodiversity during
ecosystem development. Proceedings

of the National Academy of Sciences,
116(14), 6891-6896. DOI: 10.1073/
pnas.1818400116

Denny, M. (2019). Performance in a
variable world: using Jensen’s inequality to
scale up from individuals to populations.
Conservation Physiology, 7(1). DOI:
10.1093/CONPHYS/COZ053

Diaz, S., Settele, J., Brondizio, E., Ngo,

H. T, Gueze, M., Agard Trinidad, J.,
Arneth, A., Balvanera, P., Brauman, K,
Watson, R. T, Baste, I. A., Larigauderie,
A., Leadley, P, Pascual, U., Baptiste, B.,
Demissew, S., Dziba, L., Erpul, G., Fazel,
A, Fischer, M., Maria Hernandez, A.,
Karki, M., ... Mooney, H. (2019). Summary
for policymakers of the global assessment
report on biodiversity and ecosystem
services of the Intergovernmental
Science-Policy Platform on Biodiversity
and Ecosystem Services. IPBES, 1- 56.

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Dickinson, A. J., Lehner, K., Mj, J., Jia,
K. P, Mijar, M., Dinneny, J., Al-Babilj,
S., & Benfey, P. N. (2019). 1-Cyclocitral
is a conserved root growth regulator.
Proceedings of the National Academy
of Sciences, 116(21), 10563-10567. DOI:
10.1073/pnas.1821445116

Dinneny, J. R. (2019). Developmental
Responses to Water and Salinity in
Root Systems. Annual Review of Cell
and Developmental Biology, 35(1),
239-257. DOI: 10.1146/annurev-
cellbio-100617-062949

Dowd, W. W., & Denny, M. W. (2020).

A series of unfortunate events:
Characterizing the contingent nature of
physiological extremes using long-term
environmental records. Proceedings of
the Royal Society B: Biological Sciences,
287(1918). DOI: 10.1098/rspb.2019.2333

Duhamel, M., Wan, J., Bogar, L. M.,
Segnitz, R. M., Duncritts, N. C., & Peay,
K. G. (2019). Plant selection initiates
alternative successional trajectories

in the soil microbial community after
disturbance. Ecological Monographs,
89(3). DOI: 10.1002/ecm.1367

El Hady, A., Davidson, J. D., & Gordon,
D. M. (2019). An Ecological Perspective
on Decision-Making: Empirical and
Theoretical Studies in Natural and
Natural-Like Environments. Frontiers
in Ecology and Evolution, 7, 461. DOI:
10.3389/fev0.2019.00461

Fischer, E. K., Nowicki, J. P., & O’Connell,
L. A.(2019). Evolution of affiliation:
Patterns of convergence from genomes to
behaviour. Philosophical Transactions of
the Royal Society B: Biological Sciences,
374(1777). DOI: 10.1098/rstb.2018.0242

Fischer, E. K., Roland, A. B., Moskowitz,
N. A, Tapia, E. E., Summers, K., Coloma,
L.A. & O’Connell, L. A. (2019). The
neural basis of tadpole transport in poison
frogs. Proceedings of the Royal Society

B: Biological Sciences, 286(1907). DOL:
10.1098/rspb.2019.1084

Fischer, E. K., Roland, A. B., Moskowitz,
N. A, Vidoudez, C., Ranaivorazo, N.,
Tapia, E. E., Trauger, S. A., Vences,

M., Coloma, L. A., & O’Connell, L. A.
(2019). Mechanisms of Convergent Egg
Provisioning in Poison Frogs. Current
Biology, 29(23), 4145-4151.e3. DOL:
10.1016/j.cub.2019.10.032

Friedman, D. A., Greene, M. J., & Gordon,
D. M. (2019). The physiology of forager
hydration and variation among harvester
ant (Pogonomyrmex barbatus) colonies
in collective foraging behavior. Scientific
Reports, 9(1), 1-9. DOI: 10.1038/541598-
019-41586-3

Gadagkar, R., Gordon, D., Keller, L.,
Michod, R., Queller, D., Robinson, G.

E., Strassmann, J., & West-Eberhard, M.
J.(2019). Insights and opportunities in
insect social behavior. Current Opinion in
Insect Science, 34, ix—xx. DOI: 10.1016/j.
€0is.2019.08.009

Gibson, L. M., Mychajliw, A. M., Leon,
Y., Rupp, E., & Hadly, E. A. (2019). Using
the past to contextualize anthropogenic
impacts on the present and future
distribution of an endemic Caribbean
mammal. Conservation Biology, 33(3),
500-510. DOI: 10.1111/cobi.13290

Gorbonos, D,, van der Vaart, K., Sinhuber,
M., Puckett, J. G., Reynolds, A. M.,
Ouellette, N. T., & Gov, N. S. (2020).
Similarities between insect swarms and
isothermal globular clusters. Physical
Review Research, 2(1), 013271. DOI:
10.1103/PhysRevResearch.2.013271

Gordon, D. M. (2019). The Ecology of
Collective Behavior in Ants. Annual
Review of Entomology, 64(1), 35-50. DOI:
10.1146/annurev-ento-011118-111923

Grabek, K. R., Cooke, T. F., Epperson,
L.E., Spees, K. K., Cabral, G. F., Sutton,
S. C., Merriman, D. K., Martin, S. L.,

& Bustamante, C. D. (2019). Genetic
variation drives seasonal onset of
hibernation in the 13-lined ground
squirrel. Communications Biology, 2(1),
1-13.DOI: 10.1038/s42003-019-0719-5

Grainger, T. N., Letten, A. D., Gilbert, B.,
& Fukami, T. (2019). Applying modern
coexistence theory to priority effects.
Proceedings of the National Academy

of Sciences, 116(13), 6205-6210. DOI:
10.1073/pnas.1803122116

Haraway, D., & Endy, D. (2019).
Tools for Multispecies Futures.
Journal of Design and Science. DOI:
10.21428/7808da6b.05eca6f1

LaScala-Gruenewald, D. E., Mehta, R. S.,
Liu, Y., & Denny, M. W. (2019). Sensory
perception plays a larger role in foraging
efficiency than heavy-tailed movement
strategies. Ecological Modelling, 404, 69—
82.DOI: 10.1016/j.ecolmodel.2019.02.015

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Lépez-Sanchez, A., Pelaez, M., Dirzo,

R., Fernandes, G. W., Seminatore, M.,

& Perea, R. (2019). Spatio-temporal
variation of biotic and abiotic stress
agents determines seedling survival in
assisted oak regeneration. Journal of
Applied Ecology, 56(12), 2663-2674. DOI:
10.1111/1365-2664.13500

Lee, L. R., & Bergmann, D. C. (2019). The
plant stomatal lineage at a glance. Journal
of Cell Science, 132(8). DOI: 10.1242/
jcs.228551

Lee, L. R., Wengier, D. L., & Bergmann,

D. C. (2019). Cell-type-specific
transcriptome and histone modification
dynamics during cellular reprogramming
in the Arabidopsis stomatal lineage.
Proceedings of the National Academy

of Sciences, 116(43), 21914-21924. DOI:
10.1073/pnas.1911400116

Leempoel, K., Hebert, T., & Hadly, E. A.
(2020). A comparison of eDNA to camera
trapping for assessment of terrestrial
mammal diversity. Proceedings of the
Royal Society B: Biological Sciences,
287(1918). DOI: 10.1098/rspb.2019.2353

Ling, H., Mclvor, G. E., Van Der Vaart,
K., Vaughan, R. T., Thornton, A. A., &
Ouellette, N. T. (2019). Local interactions
and their group-level consequences in
flocking jackdaws. Proceedings of the
Royal Society B: Biological Sciences,
286(1906). DOI: 10.1098/rspb.2019.0865

Ling, H., Mclvor, G. E., van der Vaart, K.,
Vaughan, R. T., Thornton, A., & Ouellette,
N. T. (2019). Costs and benefits of social
relationships in the collective motion of
bird flocks. Nature Ecology and Evolution,
3(6), 943-948. DOI: 10.1038/541559-019-
0891-5

Ling, H., Mclvor, G. E., Westley, J., van
der Vaart, K., Vaughan, R. T., Thornton,
A., & Ouellette, N. T. (2019). Behavioural
plasticity and the transition to order in
jackdaw flocks. Nature Communications,
10(1), 1-7. DOI: 10.1038/s41467-019-
13281-4

Ling, H., Mclvor, G. E., Westley, ]., Van Der
Vaart, K., Yin, J., Vaughan, R. T., Thornton,
A., & Ouellette, N. T. (2019). Collective
turns in jackdaw flocks: Kinematics and
information transfer. Journal of the Royal
Society Interface, 16(159). DOI: 10.1098/
rsif.2019.0450

55



Lopez Gutierrez, B. I, lica Almeyda
Zambrano, A. M., Almeyda Zambrano, S.
L., Quispe Gil, C. A., Bohlman, S., Avellan
Arias, E., Mulder, G,, Ols, C., Dirzo, R,
DeLuycker, A. M., Lewis, K., & Broadbent,
E.N. (2019). An island of wildlife in a
human-dominated landscape: The last
fragment of primary forest on the Osa
Peninsula’s Golfo Dulce coastline, Costa
Rica. PLoS ONE, 14(3), €0214390. DOI:
10.1371/journal.pone.0214390

Lynch, K. S., O’Connell, L. A., Louder,

M. I. M, Balakrishnan, C. N, & Fischer,
E. K. (2019). Understanding the loss of
maternal care in avian brood parasites
using preoptic area transcriptome
comparisons in brood parasitic and non-
parasitic blackbirds. G3: Genes, Genomes,
Genetics, 9(4), 1075-1084. DOI: 10.1534/
23.118.200992

Magallon, K. J., & Dinneny, J. R. (2019).
Environmental Stress: Salinity Ruins a
Plant’s Day in the Sun. Current Biology,
29(10), R360-R362. DOI: 10.1016/j.
cub.2019.04.006

Mathijssen, A. J. T. M., Culver, J., Bhamla,
M. S., & Prakash, M. (2019). Collective
intercellular communication through
ultra-fast hydrodynamic trigger waves.
Nature, 571(7766), 560-564. DOI:
10.1038/541586-019-1387-9

McKown, K. H., & Bergmann, D. C.
(2020). Stomatal development in the
grasses: lessons from models and crops
(and crop models). New Phytologist,
nph.16450. DOI: 10.1111/nph.16450

Morales-Diaz, S. P.,, Alvarez-Anorve,

M. Y., Zamora-Espinoza, M. E., Dirzo,
R., Oyama, K., & Avila-Cabadilla, L. D.
(2019). Rodent community responses

to vegetation and landscape changes in
early successional stages of tropical dry
forest. Forest Ecology and Management,
433, 633-644. DOI: 10.1016/].
FORECO.2018.11.037

Moses, M. E., Cannon, J. L., Gordon,

D. M., & Forrest, S. (2019). Distributed
Adaptive Search in T Cells: Lessons From
Ants. Frontiers in Immunology, 10(JUN),
1357. DOI: 10.3389/fimmu.2019.01357

Muroyama, A., & Bergmann, D. (2019).
Plant Cell Polarity: Creating Diversity
from Inside the Box. Annual Review
of Cell and Developmental Biology,
35(1), 309-336. DOI: 10.1146/annurev-
cellbio-100818-125211

56

Nagy, G., Thornton, A., Ling, H., Mclvor,
G., Ouellette, N. T., & Vaughan, R. (2019).
Computational and Structural Advantages
of Pairwise Flocking. International
Symposium on Multi-Robot and Multi-
Agent Systems, MRS 2019, 133-135. DOI:
10.1109/MRS.2019.8901049

Natesh, M., Taylor, R. W,, Truelove, N. K.,
Hadly, E. A., Palumbij, S. R., Petrov, D. A,
& Ramakrishnan, U. (2019). Empowering
conservation practice with efficient

and economical genotyping from poor
quality samples. Methods in Ecology

and Evolution, 10(6), 853-859. DOI:
10.1111/2041-210X.13173

Ouellette, N. T. (2019). The Most Active
Matter of All. Matter, 1(2) 297-299. DOI:
10.1016/j.1natt.2019.07.012

Pelaez, M., Dirzo, R., Fernandes, G.
W., & Perea, R. (2019). Nurse plant size
and biotic stress determine quantity
and quality of plant facilitation in

oak savannas. Forest Ecology and
Management, 437, 435-442. DOL:
10.1016/j.foreco.2019.02.010

Perea, R., Fernandes, G. W., & Dirzo, R.
(2020). Early plant development depends
on embryo damage location: the role of
seed size in partial seed predation. Oikos,
129(3), 320-330. DOI: 10.1111/0ik.06912

Ravenscraft, A, Berry, M., Hammer, T.,
Peay, K., & Boggs, C. (2019). Structure
and function of the bacterial and fungal
gut microbiota of Neotropical butterflies.
Ecological Monographs, 89(2), e01346.
DOI: 10.1002/ecm.1346

Ravenscraft, A., Kish, N, Peay, K., &
Boggs, C. (2019). No evidence that gut
microbiota impose a net cost on their
butterfly host. Molecular Ecology, 28(8),
2100-2117. DOI: 10.1111/mec.15057

Rui, Y., & Dinneny, J. R. (2020). A

wall with integrity: surveillance and
maintenance of the plant cell wall under
stress. New Phytologist, 225(4), 1428-
1439. DOI: 10.1111/nph.16166

San Juan, P. A., Hendershot, J. N., Daily, G.
C., & Fukami, T.(2020). Land-use change
has host-specific influences on avian gut
microbiomes. ISME Journal, 14(1), 318-
321.DOI: 10.1038/541396-019-0535-4

Schachat, S. R., Labandeira, C. C.,
Clapham, M. E., & Payne, J. L. (2019). A
Cretaceous peak in family-level insect
diversity estimated with mark-recapture
methodology. Proceedings of the Royal
Society B: Biological Sciences, 286(1917).
DOI: 10.1098/rspb.2019.2054

Scharwies, J. D., & Dinneny, J. R. (2019).
Water transport, perception, and response
in plants. Journal of Plant Research,
132(3), 311-324. DOI: 10.1007/510265-
019-01089-8

Schroeder, J. W, Martin, J. T., Angulo,
D.F, Arias-Del Razo, I, Barbosa, J. M.,
Perea, R., Sebastidn-Gonzalez, E., &
Dirzo, R. (2019). Host plant phylogeny and
abundance predict root-associated fungal
community composition and diversity

of mutualists and pathogens. Journal

of Ecology, 107(4), 1557-1566. DOLI:
10.1111/1365-2745.13166

Sekercioglu, C. H., Mendenhall, C. D.,
Oviedo-Brenes, F., Horns, J. J., Ehrlich,
P.R., & Daily, G. C. (2019). Long-term
declines in bird populations in tropical
agricultural countryside. Proceedings
of the National Academy of Sciences,
116(20), 9903-9912. DOI: 10.1073/
pnas.1802732116

Shin, M., Friedman, D. A., Gordon, D.
M., & Venton, B. J. (2020). Measurement
of natural variation of neurotransmitter
tissue content in red harvester ant brains
among different colonies. Analytical

and Bioanalytical Chemistry, 1-9. DOI:
10.1007/s00216-019-02355-3

Simmons, A. R., Davies, K. A., Wang, W,,
Liu, Z., & Bergmann, D. C. (2019). SOL1
and SOL2 regulate fate transition and

cell divisions in the arabidopsis stomatal
lineage. Development (Cambridge), 146(3).
DOI: 10.1242/dev.171066

Simons, N. D., Eick, G. N., Ruiz-Lopez,
M.]., Hyeroba, D., Omeja, P. A., Weny, G.,
Zheng, H., Shankar, A., Frost, S. D. W,,
Jones, J. H., Chapman, C. A., Switzer, W.
M., Goldberg, T. L., Sterner, K. N, & Ting,
N. (2019). Genome-Wide Patterns of Gene
Expression in a Wild Primate Indicate
Species-Specific Mechanisms Associated
with Tolerance to Natural Simian
Immunodeficiency Virus Infection.
Genome Biology and Evolution, 11(6),
1630-1643. DOI: 10.1093/gbe/eVZO99

Singhvi, A., Ma, B., Scharwies, J.

D., Dinneny, J. R., Khuri-Yakub,

B. T, & Arbabian, A. (2019). Non-
Contact Thermoacoustic Sensing

and Characterization of Plant Root
Traits. IEEE International Ultrasonics
Symposium, IUS, 2019-October,
1992-1995. DOI: 10.1109/
ULTSYM.2019.8925944

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Sinhuber, M., van der Vaart, K, Ni, R,
Puckett, J. G., Kelley, D. H., & Ouellette,
N.T. (2019). Three-dimensional time-
resolved trajectories from laboratory
insect swarms. Scientific Data, 6(1), 1-8.
DOI: 10.1038/sdata.2019.36

Sinhuber, M., Van Der Vaart, K., &
Ouellette, N. T. (2019). Response of
insect swarms to dynamic illumination
perturbations. Journal of the Royal
Society Interface, 16(150). DOI: 10.1098/
rsif.2018.0739

Smith, F. A,, Elliott Smith, R. E., Lyons,
S. K., Payne, J. L., & Villasenor, A. (2019).
The accelerating influence of humans on
mammalian macroecological patterns
over the late Quaternary. Quaternary
Science Reviews, 211, 1-16. DOI:
10.1016/j.quascirev.2019.02.031

Sosso, D., Van Der Linde, K., Bezrutczyk,
M,, Schuler, D., Schneider, K., Kdmper, J.,
& Walbot, V. (2019). Sugar partitioning
between ustilago maydis and its host zea
mays | during infection. Plant Physiology,
179(4), 1373-1385. DOI: 10.1104/
pp.18.01435

Termignoni-Garcia, F., Louder, M. I.
M., Balakrishnan, C. N., O’Connell, L.,
& Edwards, S. V. (n.d.). Prospects for
sociogenomics in avian cooperative
breeding and parental care. Current
Zoology. DOI: 10.1093/CZ/Z0Z057

Thomas, H.J. D., Myers-Smith, I. H.,
Bjorkman, A. D., Elmendorf, S. C., Blok,
D., Cornelissen, J. H. C., Forbes, B. C.,
Hollister, R. D., Normand, S., Prevéy,

J. S, Rixen, C., Schaepman-Strub, G.,
Wilmking, M., Wipf, S., Cornwell, W.

K., Kattge, J., Goetz, S.J., Guay, K. C,,
Alatalo, J. M., ... van Bodegom, P. M.
(2018). Traditional plant functional groups
explain variation in economic but not
size-related traits across the tundra biome.
Global Ecology and Biogeography, 28(2),
geb.12783. DOL: lO.llll/geb.12783

Tian, D., Xie, Y., Barnosky, A. D., & Wei,
F.(2019). Defining the balance point
between conservation and development.
Conservation Biology, 33(2), 231-238.
DOI: 10.1111/cobi.13221

Tsuji, K., & Fukami, T. (2020). Sexual
Dimorphism and Species Diversity: from
Clades to Sites. Trends in Ecology and
Evolution, 35(2), 105-114. DOI: 10.1016/j.
tree.2019.09.001

Uricchio, L. H.,, Daws, S. C., Spear, E.

R., & Mordecai, E. A. (2019). Priority
Effects and Nonhierarchical Competition
Shape Species Composition in a Complex
Grassland Community. The American
Naturalist, 193(2), 213-226. DOI:
10.1086/701434

Van Der Vaart, K., Sinhuber, M.,
Reynolds, A. M., & Ouellette, N. T.
(2019). Mechanical spectroscopy of
insect swarms. Science Advances, 5(7),
eaaw9305. DOI: 10.1126/sciadv.aaw9305

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Waidmann, S., Ruiz Rosquete, M.,
Schoéller, M., Sarkel, E., Lindner,

H., LaRue, T., Petllik, I., Diinser, K.,
Martopawiro, S., Sasidharan, R., Novak,
0., Wabnik, K., Dinneny, J. R., & Kleine-
Vehn, J. (2019). Cytokinin functions as an
asymmetric and anti-gravitropic signal
in lateral roots. Nature Communications,
10(1), 1-14. DOI: 10.1038/541467-019-
11483-4

Ward, E. M., Wysong, K., & Gorelick, S. M.
(2020). Drying landscape and interannual
herbivory-driven habitat degradation
control semiaquatic mammal population
dynamics. Ecohydrology, 13(1). DOL:
10.1002/eco0.2169

Young, R. L., Ferkin, M. H., Ockendon-
Powell, N. F,, Orr, V. N,, Phelps, S. M.,
Pogany, A., Richards-Zawacki, C. L.,
Summers, K., Székely, T., Trainor, B. C,,
Urrutia, A. O., Zachar, G., O’Connell,
L.A. & Hofmann, H. A. (2019).
Conserved transcriptomic profiles
underpin monogamy across vertebrates.
Proceedings of the National Academy of
Sciences, 116(4), 1331-1336. DOI: 10.1073/
pnas.1813775116

Zengler, K., Hofmockel, K., Baliga, N.

S., Behie, S. W,, Bernstein, H. C., Brown,
J. B., Dinneny, J. R., Floge, S. A., Forry,

S. P, Hess, M., Jackson, S. A., Jansson,

C., Lindemann, S. R., Pett-Ridge, J.,
Maranas, C., Venturelli, O. S., Wallenstein,
M. D,, Shank, E. A., & Northen, T. R.
(2019). EcoFABs: advancing microbiome
science through standardized fabricated
ecosystems. Nature Methods, 16(7), 567-
571.DOI: 10.1038/541592-019-0465-0

Zitnik, M., Sosié, R., Feldman, M. W., &
Leskovec, J. (2019). Evolution of resilience
in protein interactomes across the tree of
life. Proceedings of the National Academy
of Sciences, 116(10), 4426-4433. DOI:
10.1073/pnas.1818013116

57



FOOD SECURITY

Alaofe, H., Burney, J., Naylor, R., &
Taren, D. (2019). The impact of a Solar
Market Garden programme on dietary
diversity, women’s nutritional status and
micronutrient levels in Kalalé district of
northern Benin. Public Health Nutrition,
22(14), 2670-2681. DOI: 10.1017/
S1368980019001599

Azzari, G., Grassini, P, Edreira, J.I. R,,
Conley, S., Mourtzinis, S., & Lobell, D.
B. (2019). Satellite mapping of tillage
practices in the North Central US region
from 2005 to 2016. Remote Sensing

of Environment, 221, 417-429. DOI:
10.1016/].RSE.2018.11.010

Beal Cohen, A. A,, Seifert, C. A., Azzari,
G., & Lobell, D. B. (2019). Rotation effects
on corn and soybean yield inferred from
satellite and field-level data. Agronomy
Journal, 111(6), 2940-2948. DOI: 10.2134/
agronj2019.03.0157

Burke, M., Bergquist, L. F., & Miguel,
E.(2019). Sell Low and Buy High:
Arbitrage and Local Price Effects in
Kenyan Markets. The Quarterly Journal
of Economics, 134(2), 785-842. DOI:
10.1093/qje/qjy034

Cai, Y, Guan, K,, Lobell, D., Potgieter,
A.B., Wang, S, Peng, J., Xu, T., Asseng,
S., Zhang, Y., You, L., & Peng, B. (2019).
Integrating satellite and climate data
to predict wheat yield in Australia
using machine learning approaches.
Agricultural and Forest Meteorology,
274, 144-159. DOLI: 10.1016/j.
agrformet.2019.03.010

Deines, ]. M., Wang, S., & Lobell, D. B.
(2019). Satellites reveal a small positive
yield effect from conservation tillage
across the US Corn Belt. Environmental
Research Letters, 14, 124038. DOI:
10.1088/1748-9326/ab503b

Edwards, R. B, Naylor, R. L., Higgins,

M. M., & Falcon, W. P. (2020). Causes

of Indonesia’s forest fires. World
Development, 127, 104717. DOI: 10.1016/j.
worlddev.2019.104717

58

El Abbadi, S. H., & Criddle, C. S. (2019).
Engineering the Dark Food Chain.
Environmental Science and Technology,
53(5),2273-2287). DOI: 10.1021/acs.
est.8b04038

Folke, C., Osterblom, H., Jouffray, J. B.,
Lambin, E. F., Adger, W. N., Scheffer, M.,
Crona, B. I, Nystrom, M., Levin, S. A,
Carpenter, S. R., Anderies, J. M., Chapin,
S., Crépin, A. S., Dauriach, A., Galaz,

V., Gordon, L. J., Kautsky, N., Walker,
B.H., Watson, J. R,, ... de Zeeuw, A.
(2019). Transnational corporations and
the challenge of biosphere stewardship.
Nature Ecology and Evolution, 3(10),
1396-1403. DOI: 10.1038/541559-019-
0978-z

Gardner, S. M., Ramsden, S.J., &
Hails, R. S. (2019). Agricultural
Resilience. Agricultural Resilience.
Cambridge University Press. DOI:
10.1017/9781107705555

Gourlay, S., Kilic, T., & Lobell, D. B.
(2019). A new spin on an old debate:
Errors in farmer-reported production
and their implications for inverse

scale - Productivity relationship in
Uganda. Journal of Development
Economics, 141, 102376. DOI: 10.1016/j.
jdeveco.2019.102376

Handan-Nader, C., & Ho, D. E. (2019).
Deep learning to map concentrated
animal feeding operations. Nature
Sustainability, 2(4), 298-306. DOI:
10.1038/541893-019-0246-x

Hein, N. T., Wagner, D., Bheemanahalli,
R., lebela, D., Bustamante, C., Chiluwal,
A., Neilsen, M. L., & Jagadish, S. V. K.
(2019). Integrating field-based heat tents
and cyber-physical system technology to
phenotype high night-time temperature
impact on winter wheat. Plant Methods,
15(1), 1-15. DOI: 10.1186/513007-019-
0424-x

Hess, L.J. T, Hinckley, E. L. S., Robertson,
G. P, & Matson, P. A. (2020). Rainfall
intensification increases nitrate leaching
from tilled but not no-till cropping
systems in the U.S. Midwest. Agriculture,
Ecosystems and Environment, 290,
106747. DOL: 10.1016/j.agee.2019.106747

Hinojosa, L., Tasser, E., Rudisser, J.,
Leitinger, G., Schermer, M., Lambin, E.
F., & Tappeiner, U. (2019). Geographical
heterogeneity in mountain grasslands
dynamics in the Austrian-Italian Tyrol
region. Applied Geography, 106, 50—59.
DOI: 10.1016/j.apge0g.2019.03.006

Hopping, K. A., Chignell, S. M., &
Lambin, E. F. (2019). Why is the world’s
most expensive fungus disappearing?
Environmental Science Journal for Teens.
www.ScienceJournalForKids.org

Hu, W, Novosad, P., Burke, M., Patel, J.
H., Asher, S., Lobell, D., Robert, Z. A.,
Tang, Z., & Ermon, S. (2019). Mapping
missing population in rural India: A
deep learning approach with satellite
imagery. AIES 2019 - Proceedings of
the 2019 AAAI/ACM Conference on
Al Ethics, and Society, 353-359. DOLI:
10.1145/3306618.3314263

Huang, J., Rozelle, S., Zhu, X., Zhao, S.,
& Sheng, Y. (2020). Agricultural and
rural development in China during
the past four decades: an introduction.
Australian Journal of Agricultural and
Resource Economics, 64(1), 1-13. DOI:
10.1111/1467-8489.12352

Jain, M., Balwinder-Singh, Rao, P.,
Srivastava, A. K., Poonia, S., Blesh, J.,
Azzari, G., McDonald, A.J., & Lobell,

D. B. (2019). The impact of agricultural
interventions can be doubled by using
satellite data. Nature Sustainability, 2(10),
931-934. DOI: 10.1038/s41893-019-
0396-x

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Jin, Z., Archontoulis, S. V., & Lobell, D. B.
(2019). How much will precision nitrogen
management pay off? An evaluation
based on simulating thousands of corn
fields over the US Corn-Belt. Field Crops
Research, 240, 12-22. DOI: 10.1016/j.
fcr.2019.04.013

Jin, Z., Azzari, G., You, C., Di Tommaso,
S., Aston, S., Burke, M., & Lobell, D.

B. (2019). Smallholder maize area and
yield mapping at national scales with
Google Earth Engine. Remote Sensing
of Environment, 228, 115-128. DOI:
10.1016/j.rse.2019.04.016

Leakey, A. D. B., Ferguson, J. N., Pignon,
C.P,Wu, A, Jin, Z., Hammer, G. L., &
Lobell, D. B. (2019). Water Use Efficiency
as a Constraint and Target for Improving
the Resilience and Productivity of C 3
and C 4 Crops. Annual Review of Plant
Biology, 70(1), 781-808. DOI: 10.1146/
annurev-arplant-042817-040305

Mathur, M. B, Robinson, T. N., Reichling,
D. B., Gardner, C. D., Nadler, J., Bain, P.
A., & Peacock, J. (2020). Reducing meat
consumption by appealing to animal
welfare: Protocol for a meta-analysis and
theoretical review. Systematic Reviews,
9(1), 3. DOI: 10.1186/513643-019-1264-5

Middendorp, R. S., Boever, O., Rueda,
X., & Lambin, E. F. (2019). Improving
smallholder livelihoods and ecosystems
through direct trade relations: High-
quality cocoa producers in Ecuador.
Business Strategy & Development. DOI:
10.1002/bsd2.86

Muehe, E. M., Wang, T., Kerl, C. F,
Planer-Friedrich, B., & Fendorf, S. (2019).
Rice production threatened by coupled
stresses of climate and soil arsenic. Nature
Communications, 10(1), 4985. DOI:
10.1038/541467-019-12946-4

Naylor, R. L., Higgins, M. M., Edwards, R.
B., & Falcon, W. P. (2019). Decentralization
and the environment: Assessing
smallholder oil palm development in
Indonesia. Ambio, 48(10), 1195-1208.
DOI: 10.1007/s13280-018-1135-7

Nelms, B., & Walbot, V. (2019). Defining
the developmental program leading to
meiosis in maize. Science, 364(6435),
52-56.DOI: 10.1126/science.aav6428

Ordway, E.M., Sonwa, D. ]., Levang, P.,
Mboringong, F., I1I, L. M., Naylor, R. L., &
Nkongho, R. N. (2019a). Développement
de la filiére huile de palme dans le bassin
du Congo: Nécessité d'une stratégie
régionale impliquant les petits planteurs
et les marchés informels. CIFOR Infobrief
No. 261. DOI: 10.17528/cifor/007331

Ordway, E.M., Sonwa, D.]., Levang, P.,
Mboringong, F., I1I, L. M., Naylor, R. L.,
& Nkongho, R. N. (2019b). Sustainable
development of the palm oil sector in the
Congo Basin: The need for a regional
strategy involving smallholders and
informal markets. CIFOR Infobrief No.
255. DOI: 10.17528/cifor/007279

Ordway, Elsa M., Naylor, R. L., Nkongho,
R.N,, & Lambin, E. F. (2019). Oil palm
expansion and deforestation in Southwest
Cameroon associated with proliferation of
informal mills. Nature Communications,
10(1), 1-11. DOI: 10.1038/s41467-018-
07915-2

Rohr, J. R, Civitello, D. J., Halliday, F.
W., Hudson, P. ., Lafferty, K. D., Wood,
C.L., & Mordecai, E. A. (2020). Towards
common ground in the biodiversity—
disease debate. Nature Ecology and
Evolution, 4(1), 24-33. DOI: 10.1038/
$41559-019-1060-6

Rustowicz, R., Cheong, R., Wang, L.,
Ermon, S., Burke, M., & Lobell, D. (2019).
Semantic Segmentation of Crop Type in
Africa: A Novel Dataset and Analysis of
Deep Learning Methods. Conference on
Computer Vision and Pattern Recognition
(CVPR) Workshops, 75-82.

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Sheehan, E., Meng, C., Tan, M., Uzkent,
B., Jean, N., Burke, M., Lobell, D., &
Ermon, S. (2019). An Empirical Evaluation
of doc2vec with Practical Insights into
Document Embedding Generation.
Proceedings of the 25th ACM SIGKDD
International Conference on Knowledge
Discovery & Data Mining, 78-86. DOLI:
10.18653/v1/w16-1609

Uzkent, B., Sheehan, E., Meng, C., Tang,
7., Burke, M., Lobell, D., & Ermon, S.
(2019). Learning to Interpret Satellite
Images using Wikipedia. Proceedings of
the Twenty-Eighth International Joint
Conference on Artificial Intelligence
(IJCAI-19). DOI: 10.24963/ijcai.2019/502

Wang, Q., Zhou, F,, Shang, Z., Ciais, P.,
Winiwarter, W, Jackson, R. B., Tubiello,

F. N, Janssens-Maenhout, G., Tian, H.,
Cui, X., Canadell, J. G, Piao, S., & Tao, S.
(2020). Data-driven estimates of global
nitrous oxide emissions from croplands.
National Science Review, 7, 441-452. DOI:
10.1093/nsr/nwz087

Wang, S., Azzari, G., & Lobell, D. B.
(2019). Crop type mapping without
field-level labels: Random forest transfer
and unsupervised clustering techniques.
Remote Sensing of Environment, 222,
303-317.DOI: 10.1016/j.rse.2018.12.026

Zaveri, E., & B. Lobell, D. (2019). The

role of irrigation in changing wheat
yields and heat sensitivity in India.
Nature Communications, 10(1), 1-7. DOI:
10.1038/s41467-019-12183-9

Zhou, H., Wang, Q., Zhou, J., Li, T,
Medina, A., Felt, S., Rozelle, S., &
Openshaw, J. (2019). Structural Equation
Modeling (SEM) of Cysticercosis in
School-Aged Children in Tibetan Rural
Farming Areas of Western China:
Implications for Intervention Planning.
International Journal of Environmental
Research and Public Health, 16(5), 780.
DOI: 10.3390/ijerph16050780

59



FRESHWATER

Ashoori, N., Teixido, M., Spahr, S,
LeFevre, G. H., Sedlak, D. L., & Luthy,

R. G. (2019). Evaluation of pilot-scale
biochar-amended woodchip bioreactors to
remove nitrate, metals, and trace organic
contaminants from urban stormwater
runoff. Water Research, 154, 1-11. DOI:
10.1016/j.Watres,2019.01.040

Battiato, I. (2019). Exploratory Project:
A vegetative facies-based multiscale
approach to modeling nutrient transport
in the Columbia river Basin. DOI:
10.2172/1556998

Behroozmand, A. A., Auken, E., & Knight,
R. (2019). Assessment of Managed Aquifer
Recharge Sites Using a New Geophysical
Imaging Method. Vadose Zone Journal,
18(1), 1-13. DOI: 10.2136/vzj2018.10.0184

Besold, J., Eberle, A., Noél, V., Kujala, K.,
Kumar, N, Scheinost, A. C., Pacheco, J.
L., Fendorf, S., & Planer-Friedrich, B.
(2019). Antimonite Binding to Natural
Organic Matter: Spectroscopic Evidence
from a Mine Water Impacted Peatland.
Environmental Science and Technology,
53(18), 10792-10802. DOI: 10.1021/acs.
est.9b03924

Besold, J., Kumar, N., Scheinost, A.

C., Lezama Pacheco, J., Fendorf, S., &
Planer-Friedrich, B. (2019). Antimonite
Complexation with Thiol and Carboxyl/
Phenol Groups of Peat Organic Matter.
Environmental Science and Technology,
53(9), 5005-5015. DOI: 10.1021/acs.
est.9b00495

Boehm, A. B. (2019). Risk-based water
quality thresholds for coliphages in
surface waters: Effect of temperature and
contamination aging. Environmental
Science: Processes and Impacts, 21(12),
2031-2041. DOI: 10.1039/c9em00376b

Boehm, A. B, Silverman, A. I, Schriewer,
A., & Goodwin, K. (2019). Systematic
review and meta-analysis of decay rates
of waterborne mammalian viruses and
coliphages in surface waters. Water
Research, 164, 114898. DOI: 10.1016/j.
watres.2019.114898

60

Bolorinos, J., Ajami, N. K., & Rajagopal, R.
(2020). Consumption Change Detection
for Urban Planning: Monitoring

and Segmenting Water Customers
During Drought. Water Resources
Research, 56(3), e2019WR025812. DOI:
10.1029/2019WR025812

Bradshaw, J. L., Ashoori, N., Osorio, M.,

& Luthy, R. G. (2019). Modeling Cost,
Energy, and Total Organic Carbon
Trade-Offs for Stormwater Spreading
Basin Systems Receiving Recycled Water
Produced Using Membrane-Based,
Ozone-Based, and Hybrid Advanced
Treatment Trains. Environmental Science
and Technology, 53(6), 3128-3139. DOI:
10.1021/acs.est.9b00184

Bradshaw, J. L., Osorio, M., Schmitt,

T. G., & Luthy, R. G. (2019). System
Modeling, Optimization, and Analysis
of Recycled Water and Dynamic Storm
Water Deliveries to Spreading Basins for
Urban Groundwater Recharge. Water
Resources Research, 55(3), 2446-2463.
DOI: 10.1029/2018WR024411

Brand, V.R., Crosby, L. D., & Criddle, C. S.

(2018). Niche differentiation among three
closely related Competibacteraceae clades
at a fullscale activated sludge wastewater
treatment plant and putative linkages

to process performance. Applied and
Environmental Microbiology, 85(5). DOI:
10.1128/AEM.02301-18

Cardiff, M., Zhou, Y., Barrash, W., &
Kitanidis, P. K. (2019). Aquifer Imaging
with Oscillatory Hydraulic Tomography:
Application at the Field Scale.
Groundwater, gwat.12960. DOI: 10.1111/
gwat.12960

Chappelle, C., Mccann, H., Jassby, D.,
Schwabe, K., & Szeptycki, L. (2019).
Managing Wastewater in a Changing
Climate.

Chuang, Y. H,, Shabani, F., Munoz, J.,
Aflaki, R.,, Hammond, S. D., & Mitch, W.
A.(2019a). Comparing industrial and
domestic discharges as sources of: N
-nitrosamines and their chloramine or
ozone-reactive precursors. Environmental
Science: Water Research and Technology,
5(4),726-736. DOI: 10.1039/c8ew00942b

Chuang, Y. H,, Shabani, F., Munoz, J.,
Aflaki, R.,, Hammond, S. D., & Mitch, W.
A.(2019b). Formation of N-nitrosamines
during the analysis of municipal
secondary biological nutrient removal
process effluents by US EPA method

521. Chemosphere, 221, 597-605. DOL:
10.1016/j.chemosphere.2019.01.053

Chuang, Y. H,, Szczuka, A., & Mitch, W. A.
(2019). Comparison of Toxicity-Weighted
Disinfection Byproduct Concentrations in
Potable Reuse Waters and Conventional
Drinking Waters as a New Approach

to Assessing the Quality of Advanced
Treatment Train Waters. Environmental
Science and Technology, 53(7), 3729-3738.
DOI: 10.1021/acs.est.8b06711

Chuang, Y. H., Szczuka, A., Shabani,

F., Munoz, J., Aflaki, R.,, Hammond, S.
D., & Mitch, W. A. (2019). Pilot-scale
comparison of microfiltration/reverse
osmosis and ozone/biological activated
carbon with UV/hydrogen peroxide or
UV/free chlorine AOP treatment for
controlling disinfection byproducts
during wastewater reuse. Water
Research, 152, 215-225. DOI: 10.1016/j.
watres.2018.12.062

Ciriello, V., Lauriola, I., & Tartakovsky,
D. M. (2019). Distribution-Based Global
Sensitivity Analysis in Hydrology. Water
Resources Research, 55(11), 8708-8720.
DOI: 10.1029/2019WR025844

Conrad, E., Moran, T., Crankshaw, 1.,
Blomquist, W., Martinez, J., Szeptycki, L.,
& Lockwood, B. (2019). Putting Adaptive
Management Into Practice: Incorporating
Quantitative Metrics Into Sustainable
Groundwater Management. Water in the
West, Stanford University Report. purl.
stanford.edu/hx239rw5017

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Coyte, R. M., Singh, A, Furst, K. E.,
Mitch, W. A., & Vengosh, A. (2019). Co-
occurrence of geogenic and anthropogenic
contaminants in groundwater from
Rajasthan, India. Science of the Total
Environment, 688, 1216-1227. DOI:
10.1016/j.scitotenv.2019.06.334

Dennedy-Frank, P. J., & Gorelick, S.

M. (2019). Insights from watershed
simulations around the world: Watershed
service-based restoration does not
significantly enhance streamflow. Global
Environmental Change, 58, 101938. DOL:
10.1016/j.gloenvcha.2019.101938

Dias, A. C., Fontes, M. P. F,, Reis, C.,
Bellato, C. R., & Fendorf, S. (2019).
Simplex-Centroid mixture design applied
to arsenic (V) removal from waters

using synthetic minerals. Journal of
Environmental Management, 238, 92-101.
DOI: 10.1016/j.jenvman.2019.02.099

Drollette, B. D., Hoelzer, K., Warner, N.
R., Darrah, T. H., Karatum, O., O’Connor,
M. P, Nelson, R. K., Fernandez, L. A.,
Reddy, C. M., Vengosh, A., Jackson, R. B,
Elsner, M., & Plata, D. L. (2015). Elevated
levels of diesel range organic compounds
in groundwater near Marcellus gas
operations are derived from surface
activities. Proceedings of the National
Academy of Sciences, 112(43), 13184-
13189. DOI: 10.1073/pnas.1511474112

Duan, Y., Schaefer, M. V., Wang, Y., Gan,
Y., Yu, K., Deng, Y., & Fendorf, S. (2019).
Experimental constraints on redox-
induced arsenic release and retention
from aquifer sediments in the central
Yangtze River Basin. Science of The
Total Environment, 649, 629-639. DOI:
10.1016/].SCITOTENV.2018.08.205

Evans, P.]., Parameswaran, P., Lim,

K., Bae, J., Shin, C., Ho, J., & McCarty,
P.L.(2019). A comparative pilot-scale
evaluation of gas-sparged and granular
activated carbon-fluidized anaerobic
membrane bioreactors for domestic
wastewater treatment. Bioresource
Technology, 288, 120949. DOI: 10.1016/j.
biortech.2019.01.072

Furst, K. E., Coyte, R. M., Wood, M.,
Vengosh, A., & Mitch, W. A. (2019).
Disinfection Byproducts in Rajasthan,
India: Are Trihalomethanes a Sufficient
Indicator of Disinfection Byproduct
Exposure in Low-Income Countries?
Environmental Science and Technology,
53(20), 12007-12017. DOI: 10.1021/acs.
est.9b03484

Goebel, M., Knight, R., & Halkjer, M.
(2019). Mapping saltwater intrusion with
an airborne electromagnetic method

in the offshore coastal environment,
Monterey Bay, California. Journal of
Hydrology: Regional Studies, 23, 100602.
DOI: 10.1016/j.6jrh.2019.100602

Harris, A. R., Pickering, A. J., Boehm,
A.B., Mrisho, M., & Davis, J. (2019).
Comparison of analytical techniques to
explain variability in stored drinking
water quality and microbial hand
contamination of female caregivers

in Tanzania. Environmental Science:
Processes and Impacts, 21(5), 893-903.
DOI: 10.1039/c8em00460a

Harter, T., Moran, T., & Wildman, E.
(2019). Adjudicating groundwater:
Ajudge’s guide to understanding
groundwater and modeling.

Hausladen, D., Fakhreddine, S., &
Fendorf, S. (2019). Governing Constraints
of Chromium(VI) Formation from
Chromium(III)-Bearing Minerals in Soils

and Sediments. Soil Systems, 3(4), 74. DOI:

10.3390/s0ilsystems3040074

Hua, L.-C., Kim, E., McCurry, D. L.,
Huang, C., & Mitch, W. A. (2020). Novel
Chlorination Byproducts of Tryptophan:
Initial High-Yield Transformation
Products versus Small Molecule
Disinfection Byproducts. Environmental
Science & Technology Letters. DOI:
10.1021/acs.estlett.0c00011

Huang, Q. Rozelle, S. D, Howitt, R. E., &
Wilen, J. E. (2019). Optimal Allocation of
Groundwater Resources: Managing Water
Quantity and Quality. Natural Resource
Management and Policy. 50, 89-114. DOI:
10.1007/978-3-030-13487-7_6

Hyun, C., Burt, Z., Crider, Y., Nelson,
K. L., Prasad, C. S. S., Rayasam, S.

D. G., Tarpeh, W,, & Ray, 1. (2019).
Sanitation for Low-Income Regions:

A Cross-Disciplinary Review. Annual
Review of Environment and Resources,
44(1), 287-318. DOI: 10.1146/annurev-
environ-101718-033327

Jou, W,, Beaulieu, S. M., Lim, A. K., &
MacDonald, E. F. (2019). A wizard-of-

oz experiment to demonstrate water
reduction and user training with an
“autonomous” faucet. Proceedings of the
ASME Design Engineering Technical
Conference, 7. DOI: 10.1115/DETC2019-
98468

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Kranner, B. P, Nabiul Afrooz, A.R. M.,
Fitzgerald, N.J. M., & Boehmid, A. B.
(2019). Fecal indicator bacteria and virus
removal in stormwater biofilters: Effects
of biochar, media saturation, and field
conditioning. DOI: 10.1371/journal.
pone.0222719

Lefebvre, P, Noél, V., Lau, K. V., Jemison,
N. E., Weaver, K. L., Williams, K. H.,
Bargar, J. R., & Mabher, K. (2019). Isotopic
Fingerprint of Uranium Accumulation
and Redox Cycling in Floodplains

of the Upper Colorado River Basin.
Environmental Science and Technology,
53(7), 3399-3409. DOI: 10.1021/acs.
est.8b05593

Ling, B., & Battiato, I. (2019). Rough

or wiggly? Membrane topology and
morphology for fouling control. Journal
of Fluid Mechanics, 862, 753-780. DOI:
10.1017/jfm.2018.965

Liu, M. J., Neo, B. S., & Tarpeh, W.
A.(2020). Building an operational
framework for selective nitrogen recovery
via electrochemical stripping. Water
Research, 169, 115226. DOI: 10.1016/j.
watres.2019.115226

Luthy, R. G., Sharvelle, S., & Dillon, P.
(2019). Urban Stormwater to Enhance
Water Supply. Environmental Science
and Technology, 53(10), 5534-5542. DOL:
10.1021/acs.est.8b05913

Mabher, K., & Ulrich Mayer, K. (2019a). The
art of reactive transport model building.
Elements, 15(2), 117-118. DOI: 10.2138/
gselements.15.2.117

Mabher, K., & Ulrich Mayer, K. (2019b).
Tracking diverse minerals, hungry
organisms, and dangerous contaminants
using reactive transport models.
Elements, 15(2), 81-86. DOI: 10.2138/
gselements.15.2.81

Marron, E. L., Mitch, W. A., Gunten, U.
Von, & Sedlak, D. L. (2019). A Tale of
Two Treatments: The Multiple Barrier
Approach to Removing Chemical
Contaminants during Potable Water
Reuse. Accounts of Chemical Research,
52(3), 615-622. DOI: 10.1021/acs.
accounts.8b00612

McClain, C. N., Fendorf, S., Johnson, S.
T., Menendez, A., & Maher, K. (2019).
Lithologic and redox controls on
hexavalent chromium in vadose zone
sediments of California’s Central Valley.
Geochimica et Cosmochimica Acta, 265,
478-494. DOLI: 10.1016/j.gca.2019.07.044

61



McClary, J. S., Ramos, N. A., & Boehm, A.
B. (2019). Photoinactivation of uncultured,
indigenous enterococci. Environmental
Science: Processes & Impacts, 21(1),
104-112. DOI: 10.1039/C8EMO00443A

Moran, T., & Belin, A. (2019). A Guide To
Water Quality Requirements Under the
Sustainable Groundwater Management
Act. Water in the West, Stanford
University Report. purl.stanford.edu/
dw122nb4780.

Moran, T., Gleeson, T., Rohde, M., Kerr,
B., Babbitt, C., & Bean, J. (2019). Tools for
Assessing Groundwater-Surface Water
Connectivity Under the Sustainable
Groundwater Management Act. Water

in the West, Stanford University Report.
purl.stanford.edu/mn804jy8641.

Moran, T., Martinez, J., Blomquist, W.,
Moran, T., Martinez, J., & Blomquist,
W. (2019). Dispute Resolution
Processes: Thinking through SGMA
Implementation: A Water in the West
Series. Water in the West, Stanford
University Report. purl.stanford.edu/
kh912mb9452.

Ontiveros-Cuadras, J. F., Ruiz-Fernandez,
A. C., Sanchez-Cabeza, . A., Sericano,

J., Pérez-Bernal, L. H., Pdez-Osuna,

F., Dunbar, R. B., & Mucciarone, D.
A.(2019). Recent history of persistent
organic pollutants (PAHs, PCBs, PBDEs)
in sediments from a large tropical lake.
Journal of Hazardous Materials, 368, 264—
273.DOI: 10.1016/j.jhazmat.2018.11.010

Picchi, D., & Battiato, I. (2019). Relative
Permeability Scaling From Pore-Scale
Flow Regimes. Water Resources
Research, 55(4), 3215-3233. DOI:
10.1029/2018WR024251

Prieto, A. L., Criddle, C. S., & Yeh, D.

H. (2019). Complex organic particulate
artificial sewage (COPAS) as surrogate
wastewater in anaerobic assays.
Environmental Science: Water Research
and Technology, 5(10), 1661-1671. DOI:
10.1039/c9ew00365g

Qin, Y., Mueller, N. D,, Siebert, S., Jackson,
R. B, AghaKouchak, A., Zimmerman, J.
B., Tong, D., Hong, C., & Davis, S.J. (2019).
Flexibility and intensity of global water
use. Nature Sustainability, 2(6), 515-523.
DOI: 10.1038/5s41893-019-0294-2

Quesnel, K.J., & Ajami, N. K. (2019).
Large Landscape Urban Irrigation:

A Data-Driven Approach to Evaluate
Conservation Behavior. Water Resources
Research. DOI: 10.1029/2018WR023549

62

Quesnel, K. J., Ajami, N., & Marx, A.
(2019). Shifting landscapes: decoupled
urban irrigation and greenness patterns
during severe drought - IOPscience.
Environmental Research Letters, 064012.
DOI: 10.1088/1748-9326/ab20d4

Ramachandran, A., Oyarzun, D. 1., Hawks,
S. A, Stadermann, M., & Santiago, J. G.
(2019). High water recovery and improved
thermodynamic efficiency for capacitive
deionization using variable flowrate
operation. Water Research, 155, 76-85.
DOI: 10.1016/j.watres.2019.02.007

Rolle, M., Battistel, M., Onses, F.,
Mortensen, R., Fakhreddine, S., Fendorf,
S., Kitanidis, P. K., & Lee, J. H. (2018).
Towards imaging the spatial distribution
of geochemical heterogeneities and
arsenic sources. Environmental Arsenic
in a ChangingWorld - 7th International
Congress and Exhibition Arsenic in

the Environment, 2018, 41-42. DOI:
10.1201/9781351046633-14

Smith, R., & Knight, R. (2019). Modeling
Land Subsidence Using InSAR and
Airborne Electromagnetic Data. Water
Resources Research, 55(4), 2801-2819.
DOI: 10.1029/2018WR024185

Spahr, S., Teixidé, M., Sedlak, D. L.,

& Luthy, R. G. (2020). Hydrophilic

trace organic contaminants in urban
stormwater: Occurrence, toxicological
relevance, and the need to enhance
green stormwater infrastructure.
Environmental Science: Water Research
and Technology, 6(1), 15-44. DOI:
10.1039/c9ew00674¢

Szczuka, A, Berglund-Brown, J. P., Chen,
H.K, Quay, A. N, & Mitch, W. A. (2019).
Evaluation of a Pilot Anaerobic Secondary
Effluent for Potable Reuse: Impact of
Different Disinfection Schemes on
Organic Fouling of RO Membranes and
DBP Formation. Environmental Science
and Technology, 53(6), 3166-3176. DOI:
10.1021/acs.est.8b05473

Tran, N. H,, Reinhard, M., Khan, E.,

Chen, H,, Nguyen, V. T., Li, Y., Goh, S.

G., Nguyen, Q. B,, Saeidi, N., & Gin, K.

Y. H. (2019). Emerging contaminants

in wastewater, stormwater runoff, and
surface water: Application as chemical
markers for diffuse sources. Science of the
Total Environment, 676, 252-267. DOI:
10.1016/j.scit0tenv.2019.04‘160

Vatankhah, H., Szczuka, A., Mitch, W. A,
Almaraz, N., Brannum, J., & Bellona, C.
(2019). Evaluation of Enhanced Ozone-
Biologically Active Filtration Treatment
for the Removal of 1,4-Dioxane and
Disinfection Byproduct Precursors from
Wastewater Effluent. Environmental
Science and Technology, 53(5), 2720-2730.
DOI: 10.1021/acs.est.8b06897

Weerasekara, N. A., Woo, S. G., Criddle,
C., Igbal, T., Lee, K., Park, Y.]J., Shin, J. H,,
& Choo, K. H. (2019). Clues to membrane
fouling hidden within the microbial
communities of membrane bioreactors.
Environmental Science: Water Research
and Technology, 5(8), 1389-1399. DOI:
10.1039/c9ew00213h

Wolfand, J. M., Seller, C., Bell, C. D., Cho,
Y. M,, Oetjen, K., Hogue, T. S., & Luthy,
R. G.(2019). Occurrence of Urban-

Use Pesticides and Management with
Enhanced Stormwater Control Measures
at the Watershed Scale. Environmental
Science and Technology, 53(7), 3634—
3644.DOI: 10.1021/acs.est.8b05833

Wu, L., Ning, D., Zhang, B., Li, Y., Zhang,
P, Shan, X., Zhang, Q., Brown, M., Li, Z.,
Van Nostrand, J. D., Ling, F., Xiao, N.,
Zhang, Y., Vierheilig, J., Wells, G. F,, Yang,
Y., Deng, Y., Tu, Q, Wang, A., ... Zhou, H.
(2019). Global diversity and biogeography
of bacterial communities in wastewater
treatment plants. Nature Microbiology,
4(7), 1183-1195. DOI: 10.1038/541564-
019-0426-5

Xu, L., Li, H., Mitch, W. A,, Tao, S., & Zhu,
D. (2019). Enhanced Phototransformation
of Tetracycline at Smectite Clay Surfaces
under Simulated Sunlight via a Lewis-
Base Catalyzed Alkalization Mechanism.
Environmental Science & Technology,
53(2), 710-718. DOI: 10.1021/acs.
est.8b06068

Xu, W, Brand, V. R,, Suresh, S., Jensen,
M. A., Davis, R. W,, Criddle, C. S,,
St.Onge, R. P., & Hyman, R. W. (2020).
Community members in activated
sludge as determined by molecular probe
technology. Water Research, 168, 115104.
DOI: 10.1016/j.watres.2019.115104

Yeasmin, F., Sultana, F., Unicomb, L.,
Nizame, F. A., Rahman, M., Kabir,

H., Winch, P. ], & Luby, S. P. (2019).
Piloting a shared source water treatment
intervention among elementary schools in
Bangladesh. American Journal of Tropical
Medicine and Hygiene, 101(5), 984-993.
DOI: 10.4269/ajtmh.18-0984

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Zahasky, C., Kurotori, T., Pini, R., &
Benson, S. M. (2019). Positron emission
tomography in water resources

and subsurface energy resources
engineering research. Advances in Water
Resources, 127, 39-52. DOI: 10.1016/j.
advwatres.2019.03.003

Zhang, Y., Dekas, A. E., Hawkins, A.
J., Parada, A. E., Gorbatenko, O., Li,
K., & Horne, R. N. (2019). Microbial
Community Composition in Deep-
Subsurface Reservoir Fluids Reveals
Natural Interwell Connectivity. Water
Resources Research, 56(2). DOI:
10.1029/2019wr025916

NATURAL CAPITAL

Arkema, K. (2019). Caribbean:
Implementing Successful Development
Planning and Investment Strategies. In
Green Growth That Works (pp. 255—
273). Island Press/Center for Resource
Economics. DOI: 10.5822/978-1-64283-
004-0_16

Arkema, K., Bennett, R., Dausman, A,

& Materman, L. (2019). United States:
Blending Finance Mechanisms for Coastal
Resilience and Climate Adaptation. In
Green Growth That Works (pp. 213-

236). Island Press/Center for Resource
Economics. DOI: 10.5822/978-1-64283-
004-0_14

Arkema, K. K., Rogers, L. A., Toft, J.,
Mesher, A., Wyatt, K. H., Albury-Smith,
S., Moultrie, S., & Ruckelshaus, M. H.
(2019). Integrating fisheries management
into sustainable development planning.
Ecology and Society, 24(2). DOI: 10.5751/
ES-10630-240201

Arkema, K. K., & Samhouri, J. F. (2019).
Living on the Edge: Variation in the
Abundance and Demography of a Kelp
Forest Epibiont. Diversity, 11(8), 120. DOI:
10.3390/d11080120

Zhang, Z., Chuang, Y. H., Huang,

N., & Mitch, W. A. (2019). Predicting

the Contribution of Chloramines to
Contaminant Decay during Ultraviolet/
Hydrogen Peroxide Advanced Oxidation
Process Treatment for Potable Reuse.
Environmental Science and Technology,
53(8), 4416-4425. DOI: 10.1021/acs.
est.8b06894

Zhang, Z., Chuang, Y. H,, Szczuka, A.,

Ishida, K. P, Roback, S., Plumlee, M. H., &
Mitch, W. A. (2019). Pilot-scale evaluation

of oxidant speciation, 1,4-dioxane
degradation and disinfection byproduct

formation during UV/hydrogen peroxide,

UV/free chlorine and UV/chloramines
advanced oxidation process treatment
for potable reuse. Water Research, 164,

114939. DOI: 10.1016/j.watres.2019.114939

Bratman, G. N., Anderson, C. B., Berman,
M. G., Cochran, B., de Vries, S., Flanders,
J., Folke, C., Frumkin, H., Gross, J. J.,
Hartig, T., Kahn, P. H., Kuo, M., Lawler,
J.J., Levin, P. S, Lindahl, T., Meyer-
Lindenberg, A., Mitchell, R., Ouyang,
Z.,Roe, ]., ... Daily, G. C. (2019). Nature
and mental health: An ecosystem service
perspective. Science Advances, 5(7),
€aax0903. DOI: 10.1126/sciadv.aax0903

Chaplin-Kramer, R., Mandle, L., &
Ferstandig, L. (2019). Market-Based
Mechanisms. In Green Growth That
Works (pp. 141-164). Island Press/
Center for Resource Economics. DOI:
10.5822/978-1-64283-004-0_10

Chaplin-Kramer, R., O'Rourke, M.,
Schellhorn, N., Zhang, W., Robinson,

B. E., Gratton, C., Rosenheim, J. A.,
Tscharntke, T., & Karp, D. S. (2019).
Measuring What Matters: Actionable
Information for Conservation Biocontrol
in Multifunctional Landscapes. Frontiers
in Sustainable Food Systems, 3, 60. DOI:
10.3389/fsufs.2019.00060

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Zhang, Z., Ma, B., Hozalski, R. M., Russell,
C. G, Evans, A. N,, Led, K. O., Van Dyke,
M., Peldszus, S., Huck, P. M., Szczuka,

A., & Mitch, W. A. (2019). Bench-scale
column evaluation of factors associated
with changes in N-nitrosodimethylamine
(NDMA) precursor concentrations during
drinking water biofiltration. Water
Research, 167, 115103. DOI: 10.1016/j.
watres.2019.115103

Chaplin-Kramer, R., Sharp, R. P., Weil, C,,
Bennett, E. M., Pascual, U., Arkema, K. K.,
Brauman, K. A,, Bryant, B. P, Guerry, A.
D., Haddad, N. M., Hamann, M., Hamel, P,,
Johnson, J. A., Mandle, L., Pereira, H. M.,
Polasky, S., Ruckelshaus, M., Shaw, M. R.,
Silver, J. M., ... Daily, G. C. (2019). Global
modeling of nature’s contributions to
people. Science, 366(6462), 255-258. DOL:
10.1126/science.aaw3372

Dainese, M., Martin, E. A, Aizen, M. A.,
Albrecht, M., Bartomeus, I., Bommarco,
R., Carvalheiro, L. G., Chaplin-Kramer,
R., Gagic, V., Garibaldi, L. A., Ghazoul,
J., Grab, H., Jonsson, M., Karp, D. S.,
Kennedy, C. M., Kleijn, D., Kremen,

C., Landis, D. A, Letourneau, D. K, ...
Steffan-Dewenter, 1. (2019). A global
synthesis reveals biodiversity-mediated
benefits for crop production. Science
Advances, 5(10), eaax0121. DOI: 10.1126/
sciadv.aax0121

63



Gittman, R. K., Baillie, C. ]J., Arkema,

K. K., Bennett, R. O., Benoit, J., Blitch,

S., Brun, J., Chatwin, A., Colden, A.,
Dausman, A., DeAngelis, B., Herold, N.,
Henkel, J., Houge, R., Howard, R., Hughes,
A.R.,, Scyphers, S. B, Shostik, T., Sutton-
Grier, A., & Grabowski, J. H. (2019).
Voluntary Restoration: Mitigation’s Silent
Partner in the Quest to Reverse Coastal
Wetland Loss in the USA. Frontiers

in Marine Science, 6(AUG), 511. DOI:
10.3389/fmars.2019.00511

Gordon, B. L., Kowal, V. A,, Khadka,

A., Chaplin-Kramer, R., Roath, R., &
Bryant, B. P. (2019). Existing Accessible
Modeling Tools Offer Limited Support
to Evaluation of Impact Investment in
Rangeland Ecosystem Services. Frontiers
in Sustainable Food Systems, 3, 77. DOL:
10.3389/fsufs.2019.00077

Hails, R. S., Chaplin-Kramer, R., Bennett,
E., Robinson, B., Daily, G., Brauman, K.,
& West, P. (2019). Determining the value
of ecosystem services in agriculture.

In Agricultural Resilience (pp. 60-89).
Cambridge University Press. DOI:
10.1017/9781107705555.005

Hamel, P.,, Blundo-Canto, G., Kowal,

V., Bryant, B. P., Hawthorne, P. L., &
Chaplin-Kramer, R. (2019). Where should
livestock graze? Integrated modeling

and optimization to guide grazing
management in the Canete basin, Peru.
Socio-Environmental Systems Modelling,
1, 16125. DOI: 10.18174/sesm0.2019a16125

Johnson, J. A,, Jones, S. K., Wood, S. L. R.,
Chaplin-Kramer, R., Hawthorne, P. L.,
Mulligan, M., Pennington, D., & DeClerck,
E. A.(2019). Mapping Ecosystem Services
to Human Well-being: a toolkit to support
integrated landscape management for the
SDGs. Ecological Applications, 29(8). DOI:
10.1002/eap.1985

Keeler, B. L., Hamel, P., McPhearson, T,
Hamann, M. H., Donahue, M. L., Meza
Prado, K. A., Arkema, K. K., Bratman,
G. N, Brauman, K. A,, Finlay, J. C.,
Guerry, A. D., Hobbie, S. E., Johnson,

J. A., MacDonald, G. K., McDonald, R.
L., Neverisky, N., & Wood, S. A. (2019).
Social-ecological and technological
factors moderate the value of urban
nature. Nature Sustainability, 2(1), 29-38.
DOI: 10.1038/541893-018-0202-1

Kowal, V. A, Jones, S. M., Keesing, F.,
Allan, B. F,, Schieltz, ]. M., & Chaplin-
Kramer, R. (2019). A coupled forage-grazer
model predicts viability of livestock
production and wildlife habitat at the
regional scale. Scientific Reports, 9(1),
1-12. DOI: 10.1038/541598-019-56470-3

64

Lam, W. Y., Kulak, M., Sim, S., King, H.,
Huijbregts, M. A. J., & Chaplin-Kramer,
R.(2019). Greenhouse gas footprints

of palm oil production in Indonesia
over space and time. Science of the
Total Environment, 688, 827-837. DOI:
10.1016/j.scitotenv.2019.06.377

Li, C., Kang, B., Wang, L., Li, S., Feldman,
M., & Li,]. (2019). Does China’s Anti-
Poverty Relocation and Settlement
Program Benefit Ecosystem Services:
Evidence from a Household Perspective.
Sustainability, 11(3), 600. DOI: 10.3390/
sul1030600

Mandle, L. (2019). Government Payments.
In Green Growth That Works (pp.

61-79). Island Press/Center for Resource
Economics. DOI: 10.5822/978-1-64283-
004-0_6

Mandle, L., Ouyang, Z. (Zhiyun),
Salzman, J., & Daily, G. C. (2019). Green
growth that works : natural capital policy
and finance mechanisms around the
world. Island Press.

Mandle, L., Ouyang, Z., Salzman, J.,
Bateman, I, Folke, C., Guerry, A. D.,

Li, C, Li, ], Li, S, Liy, J., Polasky, S.,
Ruckelshaus, M., Vira, B., Quesada, A. U.,
Xu, W,, Zheng, H., & Daily, G. C. (2019).
The Case and Movement for Securing
People and Nature. In Green Growth That
Works (pp. 3-16). Island Press/Center for
Resource Economics. DOI: 10.5822/978-
1-64283-004-0_1

Mandle, L., & Symington, M. (2019).
Voluntary Mechanisms. In Green Growth
That Works (pp. 105-117). Island Press/
Center for Resource Economics. DOI:
10.5822/978-1-64283-004-0_8

Mandle, L., Thomas, R., & Holland, C.
(2019). Regulatory Mechanisms. In Green
Growth That Works (pp. 80-104). Island
Press/Center for Resource Economics.
DOI: 10.5822/978-1-64283-004-0_7

Paredes, D., Karp, D. S., Chaplin-
Kramer, R., Benitez, E., & Campos, M.
(2019). Natural habitat increases natural
pest control in olive groves: economic
implications. Journal of Pest Science,
92(3), 1111-1121. DOI: 10.1007/s10340-
019-01104-w

Polasky, S., Kling, C. L., Levin, S. A.,
Carpenter, S. R., Daily, G. C., Ehrlich,
P.R., Heal, G. M., & Lubchenco, J.

(2019). Role of economics in analyzing
the environment and sustainable
development. Proceedings of the National
Academy of Sciences, 116(12), 5233-5238.
DOI: 10.1073/pnas‘1901616116

Ramirez-Reyes, C., Brauman, K. A,
Chaplin-Kramer, R., Galford, G. L.,
Adamo, S. B., Anderson, C. B., Anderson,
C., Allington, G. R. H,, Bagstad, K. ]J., Coe,
M. T, Cord, A.F, Dee, L. E., Gould, R. K.,
Jain, M., Kowal, V. A., Muller-Karger, F. E.,
Norriss, J., Potapov, P, Qiu, J., ... Wright,
T. M. (2019). Reimagining the potential
of Earth observations for ecosystem
service assessments. Science of The Total
Environment, 665(C), 1053-1063. DOI:
10.1016/j.scitotenv.2019.02.150

Rosa, I. M. D,, Purvis, A., Alkemade, R.,
Chaplin-Kramer, R., Ferrier, S., Guerra,
C. A, Hurtt, G, Kim, H.]., Leadley, P,
Martins, L. S., Popp, A., Schipper, A. M.,
van Vuuren, D., & Pereira, H. M. (2020).
Challenges in producing policy-relevant
global scenarios of biodiversity and
ecosystem services. Global Ecology and
Conservation, 22, e00886. DOI: 10.1016/j.
gecc0.2019.e00886

Ruckelshaus, M., Daily, G. C., Anstee,

S., Arkema, K., Bayasgalan, O., Brandon,
C., Chaplin-Kramer, B., Crowley, H.,
Feldman, M., Killmer, A., Li, C,, Li, J., Li,
S., Lemay, M., Liu, J., Obst, C., Ouyang, Z.,
Polasky, S., Shiilegdamba, E., ... Zheng,

H. (2019). Scaling Pathways for Inclusive
Green Growth. In Green Growth That
Works (pp. 17-27). Island Press/Center for
Resource Economics. DOI: 10.5822/978-
1-64283-004-0_2

Selig, E. R., Hole, D. G., Allison, E. H,,
Arkema, K. K., McKinnon, M. C., Chu, J.,
Sherbinin, A., Fisher, B., Glew, L., Holland,
M. B, Ingram, J. C., Rao, N. S., Russell, R.
B., Srebotnjak, T., Teh, L. C. L., Troéng,

S., Turner, W. R,, & Zvoleff, A. (2019).
Mapping global human dependence on
marine ecosystems. Conservation Letters,
12(2), €12617. DOI: 10.1111/conl.12617

Silva, R., Chévez, V., Bouma, T. J., van
Tussenbroek, B. 1., Arkema, K. K,
Martinez, M. L., Oumeraci, H., Heymans,
J.J., Osorio, A. F., Mendoza, E., Mancuso,
M., Asmus, M., & Pereira, P. (2019). The
Incorporation of Biophysical and Social
Components in Coastal Management.
Estuaries and Coasts, 42(7), 1695-1708.
DOI: 10.1007/s12237-019-00559-5

Silver, J. M., Arkema, K. K., Griffin, R. M.,
Lashley, B., Lemay, M., Maldonado, S.,
Moultrie, S. H., Ruckelshaus, M., Schill,
S., Thomas, A., Wyatt, K., & Verutes,

G. (2019). Advancing Coastal Risk
Reduction Science and Implementation
by Accounting for Climate, Ecosystems,
and People. Frontiers in Marine

Science, 6(SEP), 556. DOI: 10.3389/
fmars.2019.00556

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Tallis, H., Kreis, K., Olander, L.,

Ringler, C., Ameyaw, D., Borsuk, M. E.,
Fletschner, D., Game, E., Gilligan, D.

0., Jeuland, M., Kennedy, G., Masuda,
Y.]., Mehta, S., Miller, N., Parker, M.,
Pollino, C., Rajaratnam, J., Wilkie, D.,
Zhang, W., ... Zobrist, S. (2019). Aligning
evidence generation and use across
health, development, and environment.
Current Opinion in Environmental
Sustainability, 39, 81-93. DOL: 10.1016/j.
cosust.2019.09.004

OCEANS

Aalto, E. A., Micheli, F., Boch, C. A,
Espinoza Montes, J. A., Woodson, C.
B., & De Leo, G. A. (2019). Catastrophic
Mortality, Allee Effects, and Marine
Protected Areas. The American
Naturalist, 193(3), 391-408. DOI:
10.1086/701781

Abrahms, B., Hazen, E. L., Aikens, E. O.,
Savoca, M. S., Goldbogen, J. A, Bograd,
S.J., Jacox, M. G,, Irvine, L. M., Palacios,
D. M., & Mate, B. R. (2019). Memory

and resource tracking drive blue whale
migrations. Proceedings of the National
Academy of Sciences, 116(12), 5582-5587.
DOI: 10.1073/pnas.1819031116

Alderkamp, A., van Dijken, G., Lowry,

K., Lewis, K., Joy-Warren H, L., de Poll,
W, Laan, P, Gerringa, L., Delmont

T, O., Jenkins, B., & Arrigo, K. (2019).
Effects of iron and light availability on
phytoplankton photosynthetic properties
in the Ross Sea. Marine Ecology Progress
Series, 621, 33-50. DOI: 10.3354/
meps13000

Andruszkiewicz, E. A., Koseff, J.R.,
Fringer, O. B., Ouellette, N. T., Lowe, A.
B., Edwards, C. A., & Boehm, A. B. (2019).
Modeling Environmental DNA Transport
in the Coastal Ocean Using Lagrangian
Particle Tracking. Frontiers in Marine
Science, 6(JUL), 477. DOI: 10.3389/
fmars.2019.00477

Zheng, H., Wang, L., Peng, W., Zhang,

C., Li, C., Robinson, B. E., Wu, X., Kong,
L. Li, R, Xiao, Y., Xu, W., Ouyang, Z., &
Daily, G. C. (2019). Realizing the values of
natural capital for inclusive, sustainable
development: Informing China’s new
ecological development strategy.
Proceedings of the National Academy

of Sciences, 116(17), 8623-8628. DOI:
10.1073/pnas.1819501116

Ardyna, M., Lacour, L., Sergi, S., d’Ovidio,
F., Sallée, ]J. B., Rembauville, M., Blain,

S., Tagliabue, A., Schlitzer, R., Jeandel,

C., Arrigo, K. R., & Claustre, H. (2019).
Hydrothermal vents trigger massive
phytoplankton blooms in the Southern
Ocean. Nature Communications, 10(1),
1-8.DOI: 10.1038/s41467-019-09973-6

Armstrong, A. J., Dudgeon, C. L.,
Bustamante, C., Bennett, M. B., &
Ovenden, J. R. (2019). Development and
characterization of 17 polymorphic
microsatellite markers for the reef manta
ray (Mobula alfredi). BMC Research
Notes, 12(1), 1-5. DOI: 10.1186/s13104-
019-4270-8

Arranz, P, Benoit-Bird, K. J., Friedlaender,
A.S., Hazen, E. L., Goldbogen, ].

A., Stimpert, A. K., DeRuiter, S. L.,
Calambokidis, J., Southall, B. L.,
Fahlman, A., & Tyack, P. L. (2019). Diving
Behavior and Fine-Scale Kinematics

of Free-Ranging Risso’s Dolphins
Foraging in Shallow and Deep-Water
Habitats. Frontiers in Ecology and
Evolution, 7(MAR), 53. DOI: 10.3389/
fevo0.2019.00053

Ballard, G., Schmidt, A., Toniolo, V., Veloz,
S., Jongsomyjit, D., Arrigo, K., & Ainley, D.
(2019). Fine-scale oceanographic features
characterizing successful Adélie penguin
foraging in the SW Ross Sea. Marine
Ecology Progress Series, 608, 263-277.
DOI: 10.3354/meps12801

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Bevacqua, D., Melia, P., Schiavina, M.,
Crivelli, A.]., De Leo, G. A., Gatto, M.,

& Leo, D. (n.d.). A demographic model
for the conservation and management

of the European eel: an application

to a Mediterranean coastal lagoon A
demographic model for the conservation
and manage-ment of the European eel:
an application to a Mediterranean. ICES
Journal of Marine Science, 76, 2164-2178.
DOI: 10.1093/icesjms/fsz118

Block, B. A. (Barbara A. (n.d.). The future
of bluefin tunas : ecology, fisheries
management, and conservation. Johns
Hopkins University Press.

Block, B. A., Whitlock, R., Schallert, R. ].,
Wilson, S., Stokesbury, M. J. W., Castleton,
M., & Boustany, A. (2019). Estimating
Natural Mortality of Atlantic Bluefin
Tuna Using Acoustic Telemetry. Scientific
Reports, 9(1), 1-14. DOL: 10.1038/s41598-
019-40065-z

Brett, A. (2019). Ending Illegal Fishing:
Data Policy and the Port State Measures
Agreement. www.weforum.org

Brooks, C. M., Crowder, L. B., Osterblom,
H., & Strong, A. L. (2020). Reaching
consensus for conserving the global
commons: The case of the Ross Sea,
Antarctica. Conservation Letters, 13(1).
DOI: 10.1111/conl.12676

65



Burford, B., Carey, N., Gilly, W., &
Goldbogen, J. (2019). Grouping reduces
the metabolic demand of a social squid.
Marine Ecology Progress Series, 612,
141-150. DOI: 10.3354/meps12880

Cade, D. E., Carey, N., Domenici, P,
Potvin, J., & Goldbogen, J. A. (2020).
Predator-informed looming stimulus
experiments reveal how large filter
feeding whales capture highly
maneuverable forage fish. Proceedings of
the National Academy of Sciences, 117(1),
472-478.DOI: 10.1073/pnas.1911099116

Calambokidis, ., Fahlbusch, J. A.,
Szesciorka, A. R., Southall, B. L., Cade,
D.E., Friedlaender, A. S., & Goldbogen,

J. A.(2019). Differential Vulnerability to
Ship Strikes Between Day and Night for
Blue, Fin, and Humpback Whales Based on
Dive and Movement Data From Medium
Duration Archival Tags. Frontiers in
Marine Science, 6, 543. DOI: 10.3389/
fmars.2019.00543

Carlisle, A. B., Tickler, D., Dale, J. J.,
Ferretti, F., Curnick, D. J., Chapple, T. K.,
Schallert, R. J., Castleton, M., & Block, B.
A.(2019). Estimating Space Use of Mobile
Fishes in a Large Marine Protected Area
With Methodological Considerations

in Acoustic Array Design. Frontiers in
Marine Science, 6, 256. DOI: 10.3389/
fmars.2019.00256

Ciezarek, A. G., Osborne, O. G., Shipley, O.
N., Brooks, E. J., Tracey, S. R., McAllister,
J.D., Gardner, L. D., Sternberg, M. J.

E., Block, B., & Savolainen, V. (2019).
Phylotranscriptomic Insights into the
Diversification of Endothermic Thunnus
Tunas. Molecular Biology and Evolution,
36(1), 84-96. DOI: 10.1093/molbev/
msy198

Closek, C.]., Santora, J. A., Starks, H. A,
Schroeder, I. D., Andruszkiewicz, E. A.,
Sakuma, K. M., Bograd, S. ., Hazen, E. L.,
Field,J. C., & Boehm, A. B. (2019). Marine
Vertebrate Biodiversity and Distribution
Within the Central California Current
Using Environmental DNA (eDNA)
Metabarcoding and Ecosystem Surveys.
Frontiers in Marine Science, 6, 732. DOI:
10.3389/fmars.2019.00732

Crowder, L. B., & Swartz, W. (2019). The
changing social world of the oceans. In
Predicting Future Oceans (pp. 267-269).
Elsevier. DOI: 10.1016/b978-0-12-817945-
1.00025-3

66

Dekas, A. E., Parada, A. E., Mayali, X.,
Fuhrman, J. A., Wollard, ., Weber, P. K.,

& Pett-Ridge, J. (2019). Characterizing
Chemoautotrophy and Heterotrophy in
Marine Archaea and Bacteria With Single-
Cell Multi-isotope NanoSIP. Frontiers in
Microbiology, 10, 2682. DOI: 10.3389/
fmicb.2019.02682

Dibenedetto, M. H., Koseff, ].R., &
Ouellette, N. T. (2019). Orientation
dynamics of nonspherical particles under
surface gravity waves. Physical Review
Fluids, 4(3), 034301. DOI: 10.1103/
PhysRevFluids.4.034301

Dunn, D. C., Harrison, A. L., Curtice,
C., DeLand, S., Donnelly, B., Fujioka,

E., Heywood, E., Kot, C. Y., Poulin, S.,
Whitten, M., Akesson, S., Alberini, A.,
Appeltans, W., Arcos, J. M., Bailey, H.,
Ballance, L. T., Block, B., Blondin, H.,
Boustany, A. M., ... Halpin, P. N. (2019).
The importance of migratory connectivity
for global ocean policy. Proceedings of
the Royal Society B: Biological Sciences,
286(1911). DOI: 10.1098/rspb.2019.1472

Egan, G., Cowherd, M., Fringer, O., &
Monismith, S. (2019). Observations of
Near-Bed Shear Stress in a Shallow,
Wave- and Current-Driven Flow. Journal
of Geophysical Research: Oceans, 124(8),
6323-6344. DOI: 10.1029/2019_]C015165

Fang, L., & Ouellette, N. T. (2019).
Transport across a bathymetric interface
in quasi-two-dimensional flow. Physical
Review Fluids, 4(6), 064501. DOI: 10.1103/
PhysRevFluids.4.064501

Frawley, T. H., Briscoe, D. K., Daniel, P. C.,
Britten, G. L., Crowder, L. B., Robinson,
C.J., & Gilly, W. F. (2019). Impacts of a
shift to a warm-water regime in the Gulf
of California on jumbo squid (Dosidicus
gigas). ICES Journal of Marine Science,
76(7), 2413-2426. DOI: 10.1093/icesjms/
fsz133

Frawley, T. H., Crowder, L. B., & Broad,
K. (2019). Heterogeneous perceptions
of social-ecological change among
small-scale fishermen in the central
Gulf of California: Implications for
adaptive response. Frontiers in Marine
Science, 6(MAR), 78. DOI: 10.3389/
fmars.2019.00078

Frawley, T. H., Finkbeiner, E. M., &
Crowder, L. B. (2019). Environmental
and institutional degradation in the
globalized economy lessons from small-
scale fisheries in the Gulf of California.
Ecology and Society, 24(1). DOI: 10.5751/
ES-10693-240107

Friedlaender, A. S., Bowers, M. T., Cade,
D., Hazen, E. L., Stimpert, A. K., Allen, A.
N., Calambokidis, J., Fahlbusch, J., Segre,
P, Visser, F., Southall, B. L., & Goldbogen,
J. A.(2020). The advantages of diving
deep: Fin whales quadruple their energy
intake when targeting deep krill patches.
Functional Ecology, 34(2), 497-506. DOLI:
10.1111/1365-2435.13471

Fringer, O. B, Dawson, C. N,, He, R,,
Ralston, D. K., & Zhang, Y.]J. (2019). The
future of coastal and estuarine modeling:
Findings from a workshop. Ocean
Modelling, 143, 101458. DOI: 10.1016/j.
ocemod.2019.101458

Fulton, S., Hernandez-Velasco, A., Suarez-
Castillo, A., Ferniandez-Rivera Melo, F.,
Rojo, M., Sdenz-Arroyo, A., Weaver, A. H.,
Cudney-Bueno, R., Micheli, F., & Torre,

J. (2019). From Fishing Fish to Fishing
Data: The Role of Artisanal Fishers in
Conservation and Resource Management
in Mexico (pp. 151-175). Springer, Cham.
DOI: 10.1007/978-3-319-76078-0_7

Ghorbanidehno, H., Lee, J., Farthing,

M., Hesser, T., Kitanidis, P. K., & Darve,
E.F. (2019). Novel Data Assimilation
Algorithm for Nearshore Bathymetry.
Journal of Atmospheric and Oceanic
Technology, 36(4), 699-715. DOI: 10.1175/
JTECH-D-18-0067.1

Gilly, W. F,, Renken, C., Rosenthal, J. J.
C., & Kier, W. M. (2020). Specialization
for rapid excitation in fast squid tentacle
muscle involves action potentials absent
in slow arm muscle. The Journal of
Experimental Biology, 223(3). DOI:
10.1242/jeb.218081

Gissi, E., Fraschetti, S., & Micheli, F.
(2019). Incorporating change in marine
spatial planning: A review. Environmental
Science & Policy, 92, 191-200. DOIL:
10.1016/J.ENVSCI.2018.12.002

Goldberg, E. G., Raab, T. K., Desalles, P.,
Briggs, A. A, Dunbar, R. B., Millero, F.

J., Woosley, R.]., Young, H. S., Micheli,

F., & Mccauley, D.]J. (2019). Chemistry

of the consumption and excretion of the
bumphead parrotfish (Bolbometopon
muricatum), a coral reef mega-consumer.
Coral Reefs, 38(2), 347-357. DOI: 10.1007/
s00338-019-01781-0

Goldbogen, J. A., Cade, D.E.,
Calambokidis, J., Czapanskiy, M. E,,
Fahlbusch, J., Friedlaender, A. S., Gough,
W. T, Kahane-Rapport, S. R., Savoca, M.
S., Ponganis, K. V., & Ponganis, P. J. (2019).
Extreme bradycardia and tachycardia in
the world’s largest animal. Proceedings

of the National Academy of Sciences,
201914273. DOLI: 10.1073/pnas.1914273116

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Gough, W. T, Segre, P. S., C.Bierlich,
K.K,, Cade, D. E., Potvin, J., Fish, F. E.,
Dale, J., Di Clemente, J., Friedlaender,
A.S., Johnston, D. W., Kahane-Rapport,
S.R., Kennedy, J., Long, J. H., Oudejans,
M., Penry, G., Savoca, M. S., Simon, M.,
Videsen, S. K. A,, Visser, F,, ... Goldbogen,
J. A.(2019). Scaling of swimming
performance in baleen whales. Journal
of Experimental Biology, 222(20). DOL:
10.1242/jeb.204172

Gray, P. C., Bierlich, K. C., Mantell, S.
A., Friedlaender, A. S., Goldbogen, J. A.,
& Johnston, D. W. (2019). Drones and
convolutional neural networks facilitate
automated and accurate cetacean species
identification and photogrammetry.
Methods in Ecology and Evolution,
10(9), 1490-1500. DOI: 10.1111/2041-
210X.13246

Greene, E. S., & Leidwanger, J.
(2019). Knidian “Anyports™ a

model of coastal adaptation and
socioeconomic connectivity from
southwest Turkey. Mediterranean
Historical Review, 34(1), 9-25. DOLI:
10.1080/09518967.2018.1535396

Guilpin, M., Lesage, V., McQuinn, .,
Goldbogen, J., Potvin, J., Jeanniard-du-
Dot, T\, Doniol-Valcroze, T., Michaud,
R., Moisan, M., & Winkler, G. (2019).
Foraging energetics and prey density
requirements of western North Atlantic
blue whales in the Estuary and Gulf of
St. Lawrence, Canada. Marine Ecology
Progress Series, 625,205-223. DOL:
10.3354/meps13043

Halpern, B. S., Frazier, M., Afflerbach,

J., Lowndes, J. S., Micheli, F., O'Hara, C.,
Scarborough, C., & Selkoe, K. A. (2019).
Recent pace of change in human impact on
the world’s ocean. Scientific Reports, 9(1),
1-8.DOI: 10.1038/541598-019-47201-9

Harcourt, R., Sequeira, A. M. M., Zhang,
X., Roquet, F., Komatsu, K., Heupel, M.,
McMahon, C., Whoriskey, F., Meekan, M.,
Carroll, G., Brodie, S., Simpfendorfer, C.,
Hindell, M., Jonsen, 1., Costa, D. P., Block,
B., Muelbert, M., Woodward, B., Weise,
M., ... Fedak, M. A. (2019). Animal-borne
telemetry: An integral component of

the ocean observing toolkit. Frontiers

in Marine Science, 6(JUN) 326. DOL:
10.3389/fmars.2019.00326

Hefner, B. B., Rogers, J. S., Maticka, S. A,
Monismith, S. G., & Woodson, C. B. (2019).
Instrumentation for direct measurements
of wave-driven flow over a fringing reef
crest. Limnology and Oceanography:
Methods, 17(12), 627-638. DOI: 10.1002/
lom3.10337

Hoving, H.J. T, Fernandez-Alvarez,

F., Portner, E. ., & Gilly, W. F. (2019).
Same-sex sexual behaviour in an oceanic
ommastrephid squid, Dosidicus gigas
(Humboldt squid). Marine Biology, 166(3),
1-7.DOI: 10.1007/500227-019-3476-6

Jewell, O.]. D., Gleiss, A. C., Jorgensen, S.
J., Andrzejaczek, S., Moxley, J. H., Beatty,
S.J., Wikelski, M., Block, B. A., & Chapple,
T. K. (2019). Cryptic habitat use of white
sharks in kelp forest revealed by animal-
borne video. Biology Letters, 15(4). DOL:
10.1098/rsb1.2019.0085

Jorgensen, S.]J., Anderson, S., Ferretti,

F., Tietz, ]. R., Chapple, T., Kanive, P.,
Bradley, R. W., Moxley, J. H., & Block, B.
A. (2019). Killer whales redistribute white
shark foraging pressure on seals. Scientific
Reports, 9(1), 1-9. DOI: 10.1038/541598-
019-39356-2

Jouffray, J. B.,, Wedding, L. M., Norstréom,
A. V., Donovan, M. K., Williams, G.

J., Crowder, L. B, Erickson, A. L.,
Friedlander, A. M., Graham, N. A.]J., Gove,
J. M., Kappel, C. V, Kittinger, J. N., Lecky,
J., Oleson, K. L. L., Selkoe, K. A, White,
C., Williams, I. D., & Nystrom, M. (2019).
Parsing human and biophysical drivers

of coral reef regimes. Proceedings of

the Royal Society B: Biological Sciences,
286(1896). DOIL: 10.1098/rspb.2018.2544

Joy-Warren, H. L., van Dijken, G. L.,
Alderkamp, A. C,, Leventer, A., Lewis,
K. M, Selz, V,, Lowry, K. E., van de

Poll, W., & Arrigo, K. R. (2019). Light

Is the Primary Driver of Early Season
Phytoplankton Production Along the
Western Antarctic Peninsula. Journal of
Geophysical Research: Oceans, 124(11),
7375-7399. DOI: 10.1029/2019JC015295

Kapili, B. J., Barnett, S. E., Buckley, D.

H., & Dekas, A. E. (2020). Evidence for
phylogenetically and catabolically diverse
active diazotrophs in deep-sea sediment.
ISME Journal, 1-13. DOI: 10.1038/
$41396-019-0584-8

Kroeker, K. J., Carr, M. H., Raimondj, P.
T., Caselle, J. E., Washburn, L., Palumbi,
S.R., Barth, J. A, Chan, F., Menge, B. A.,
Milligan, K., Novak, M., & White, J. W.
(n.d.). Planning for Change: Assessing the
Potential Role of Marine Protected Areas
and Fisheries Management Approaches
for Resilience Management in a Changing
Ocean. Oceanography, 32, 116-125. DOI:
10.2307/26760090

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Lear, M. ]J. C,, Millard, M., Gleiss, A.,
Dale, J., Dimitrov, M., Peiros, E., & Block,
B. (2020). Biomechanical Analysis of

the Slow-Twitch (Red) Muscle Force
Transmission Pathways in Tunas.
Physiological and Biochemical Zoology.
DOI: 10.1086/708247

Li, D. H, & Gilly, W. F. (2019). Hypoxia
tolerance of giant axon-mediated escape
jetting in California market squid
(Doryteuthis opalescens). Journal of
Experimental Biology, 222(8). DOIL:
10.1242/jeb.198812

Lin, P, Pickart, R. S., McRaven, L. T,
Arrigo, K. R,, Bahr, F,, Lowry, K. E,,
Stockwell, D. A., & Mordy, C. W. (2019).
Water Mass Evolution and Circulation
of the Northeastern Chukchi Sea in
Summer: Implications for Nutrient
Distributions. Journal of Geophysical
Research: Oceans, 124(7), 4416-4432.
DOI: 10.1029/2019JC015185

Linsley, B. K., Dunbar, R. B, Dassié, E.
P., Tangri, N., Wu, H. C,, Brenner, L.

D., & Wellington, G. M. (2019). Coral
carbon isotope sensitivity to growth rate
and water depth with paleo-sea level
implications. Nature Communications,
10(1), 1-9. DOI: 10.1038/541467-019-
10054-x

Lépez, E. H.,, & Palumbi, S. R. (2019).
Somatic Mutations and Genome Stability
Maintenance in Clonal Coral Colonies.
Molecular Biology and Evolution, 37(3),
828-838. DOI: 10.1093/molbev/msz270

Mandel, T. L., Gakhar, S., Chung, H,,
Rosenzweig, I., & Koseff, J. R. (2019).
On the surface expression of a canopy-
generated shear instability. Journal of
Fluid Mechanics, 867, 633-660. DOI:
10.1017/jfm.2019.170

Martin, T. S., Primeau, F., & Casciotti,

K. L. (2019). Assessing Marine Nitrogen
Cycle Rates and Process Sensitivities
With a Global 3-D Inverse Model. Global
Biogeochemical Cycles, 33(8), 1026-1047.
DOI: 10.1029/2018GB006088

Martin, Taylor S, Primeau, F., & Casciotti,
K. L. (2019). Modeling oceanic nitrate
and nitrite concentrations and isotopes
using a 3-D inverse N cycle model.
Biogeosciences, 16, 347-367. DOI:
10.5194/bg-16-347-2019

Mason, J. G., Alfaro-Shigueto, J., Mangel,
J. C., Brodie, S., Bograd, S. J., Crowder,
L.B., & Hazen, E. L. (2019). Convergence
of fishers’ knowledge with a species
distribution model in a Peruvian shark
fishery. Conservation Science and
Practice, 1(4), e13. DOI: 10.1111/csp2.13

67



Mason, J. G., Hazen, E. L., Bograd, S.

J., Dewar, H., & Crowder, L. B. (2019).
Community-level effects of spatial
management in the California drift gillnet
Fishery. Fisheries Research, 214, 175-182.
DOI: 10.1016/j.fishres.2019.02.010

Maxwell, S. M., Scales, K. L., Bograd, S.
J., Briscoe, D. K., Dewar, H., Hazen, E.

L., Lewison, R. L., Welch, H., & Crowder,
L. B. (2019). Seasonal spatial segregation
in blue sharks ( Prionace glauca ) by sex
and size class in the Northeast Pacific
Ocean. Diversity and Distributions, 25(8),
ddi.12941. DOI: 10.1111/ddi.12941

Menge, B. A., Milligan, K., Caselle, J. E.,
Barth, J. A., Blanchette, C. A., Carr, M.
H., Chan, F,, Cowen, R. K., Denny, M.,
Gaines, S. D., Hofmann, G. E., Kroeker,
K.]J., Lubchenco, J., McManus, M. A,
Novak, M., Palumbi, S. R., Raimondi,

P. T, Somero, G. N., Warner, R.R,, ...
White, J. W. (n.d.). PISCO: Advances Made
Through the Formation of a Large-Scale,
Long-Term Consortium for Integrated
Understanding of Coastal Ecosystem

Dynamics. Oceanography, 32, 16-25. DOL:

10.2307/26760079

Monismith, S. G. (2019). Stokes drift:
Theory and experiments. Journal of

Fluid Mechanics, 884. DOI: 10.1017/
jfm.2019.891

Monismith, S. G., Hirsh, H., Batista,
N., Francis, H., Egan, G., & Dunbar, R.
B.(2019). Flow and Drag in a Seagrass
Bed. Journal of Geophysical Research:
Oceans, 124(3), 2153-2163. DOI:
10.1029/2018JC014862

Morikawa, M. K., & Palumbi, S. R.
(2019). Using naturally occurring climate
resilient corals to construct bleaching-
resistant nurseries. Proceedings of

the National Academy of Sciences,
116(21), 10586-10591. DOI: 10.1073/
pnas.1721415116

Moro, S., Jona-Lasinio, G., Block, B.,
Micheli, F., De Leo, G, Serena, F., Bottaro,
M., Scacco, U., & Ferretti, F. (2019).
Abundance and distribution of the white
shark in the Mediterranean Sea. Fish

and Fisheries, faf.12432. DOI: 10.1111/

faf. 12432

Moyen, N. E., Somero, G. N., & Denny,
M. W. (2019). Impact of heating rate

on cardiac thermal tolerance in the
California mussel, Mytilus californianus.
Journal of Experimental Biology, 222(17).
DOI: 10.1242/jeb.203166

68

Nasby-Lucas, N., Dewar, H., Sosa-
Nishizaki, O., Wilson, C., Hyde, J.

R., Vetter, R. D., Wraith, J., Block, B.

A., Kinney, M. ], Sippel, T., Holts, D.

B., & Kohin, S. (2019). Movements of
electronically tagged shortfin mako sharks
(Isurus oxyrinchus) in the eastern North
Pacific Ocean. Animal Biotelemetry, 7(1),
1-26. DOI: 10.1186/s40317-019-0174-6

Oestreich, W. K., Frawley, T. H., Mansfield,
E.J., Green, K. M., Green, S. ., Naggea,

J., Selgrath, J. C., Swanson, S. S., Urteaga,
J., White, T. D., & Crowder, L. B. (2019).
The impact of environmental change on
small-scale fishing communities: moving
beyond adaptive capacity to community
response. In Predicting Future Oceans
(pp. 271-282). Elsevier. DOI: 10.1016/
b978-0-12-817945-1.00027-7

Ouillon, R., Meiburg, E., Ouellette, N.

T., & Koseff, J. R. (2019). Interaction of

a downslope gravity current with an
internal wave. Journal of Fluid Mechanics,
873, 889-913. DOI: 10.1017/jfm.2019.414

Pacini, A., Moore, G. W. K, Pickart,
R.S., Nobre, C., Bahr, F,, Vage, K., &
Arrigo, K. R. (2019). Characteristics

and Transformation of Pacific Winter
Water on the Chukchi Sea Shelf in Late
Spring. Journal of Geophysical Research:
Oceans, 124(10), 7153-7177. DOI:
10.1029/2019JC015261

Palumbij, S. R., Evans, T. G., Pespeni, M.
H., & Somero, G. N. (n.d.). Present and
Future Adaptation of Marine Species
Assemblages: DNA-Based Insights

into Climate Change from Studies of
Physiology, Genomics, and Evolution.
Oceanography, 32, 82-93. DOI:
10.2307/26760086

Pickart, R. S., Nobre, C., Lin, P., Arrigo,
K.R., Ashjian, C. ., Berchok, C., Cooper,
L. W,, Grebmeier, J. M., Hartwell, I., He, J.,
Itoh, M., Kikuchi, T., Nishino, S., & Vagle,
S. (2019). Seasonal to mesoscale variability
of water masses and atmospheric
conditions in Barrow Canyon, Chukchi
Sea. Deep-Sea Research Part II: Topical
Studies in Oceanography, 162, 32-49.
DOI: 10.1016/j.dsr2.2019.02.003

Pirotta, E., Mangel, M., Costa, D. P.,
Goldbogen, J., Harwood, J., Hin, V.,
Irvine, L. M., Mate, B. R., McHuron, E.
A., Palacios, D. M., Schwarz, L. K., & New,
L. (2019). Anthropogenic disturbance

in a changing environment: modelling
lifetime reproductive success to predict
the consequences of multiple stressors on
a migratory population. Oikos, 128(9),
1340-1357. DOI: 10.1111/0ik.06146

Portner, E. J., Markaida, U., Robinson, C.
J., & Gilly, W. F. (2019). Trophic ecology
of Humboldt squid, Dosidicus gigas, in
conjunction with body size and climatic
variability in the Gulf of California,
Mexico. Limnology and Oceanography,
1no.11343. DOI: 10.1002/In0.11343

Queiroz, N., Humphries, N. E., Couto, A.,
Vedor, M., da Costa, 1., Sequeira, A. M. M.,
Mucientes, G., Santos, A. M., Abascal, F. J.,
Abercrombie, D. L., Abrantes, K., Acufa-
Marrero, D., Afonso, A. S., Afonso, P.,
Anders, D., Araujo, G., Arauz, R., Bach, P,
Barnett, A, ... Sims, D. W. (2019). Global
spatial risk assessment of sharks under the
footprint of fisheries. Nature, 572(7770),
461-466.DOI: 10.1038/541586-019-1444-
4

Reiblich, J., Hartge, E., Wedding, L.

M., Killian, S., & Verutes, G. M. (2019).
Bridging climate science, law, and policy
to advance coastal adaptation planning.
Marine Policy, 104, 125-134. DOLI:
10.1016/j.marpol.2019.02.028

Reji, L., Tolar, B. B, Smith, J. M.,
Chavez, F. P,, & Francis, C. A. (2019a).
Differential co-occurrence relationships
shaping ecotype diversification within
Thaumarchaeota populations in the
coastal ocean water column. ISME
Journal, 13(5), 1144-1158. DOI: 10.1038/
s41396-018-0311-x

Reji, L., Tolar, B. B, Smith, J. M., Chavez,
F. P, & Francis, C. A. (2019b). Depth
distributions of nitrite reductase ( nirK

) gene variants reveal spatial dynamics
of thaumarchaeal ecotype populations
in coastal Monterey Bay. Environmental
Microbiology, 21(11), 4032-4045. DOLI:
10.1111/1462-2920.14753

Rogers, J. S., Rayson, M. D, Ko, D. S,
Winters, K. B., & Fringer, O. B. (2019). A
framework for seamless one-way nesting
of internal wave-resolving ocean models.
Ocean Modelling, 143, 101462. DOLI:
10.1016/j.0cemod.2019.101462

Rohr, J. R., Barrett, C. B., Civitello, D.

J., Craft, M. E., Delius, B., DeLeo, G. A.,
Hudson, P.J., Jouanard, N., Nguyen, K.

H., Ostfeld, R. S., Remais, J. V., Riveau,

G., Sokolow, S. H., & Tilman, D. (2019).
Emerging human infectious diseases

and the links to global food production.
Nature Sustainability, 2(6), 445-456. DOL:
10.1038/541893-019-0293-3

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Rooker, J. R., Dance, M. A., Wells, R.J. D,
Ajemian, M. ]., Block, B. A,, Castleton, M.
R., Drymon, J. M., Falterman, B. J., Franks,
J.S., Hammerschlag, N., Hendon, J. M.,
Hoffmayer, E. R., Kraus, R. T., McKinney,
J. A, Secor, D. H,, Stunz, G. W., & Walter,
J. F.(2019). Population connectivity of
pelagic megafauna in the Cuba-Mexico-
United States triangle. Scientific Reports,
9(1), 1-13. DOI: 10.1038/s41598-018-
38144-8

Ruiz-Jones, L. J., & Palumbi, S. R. (2019).
Sub-weekly coral linear extension
measurements in a coral reef. Journal

of Experimental Marine Biology and
Ecology, 516, 114-122. DOI: 10.1016/j.
jembe.2019.05.003

Schutte, C. A., Samarkin, V. A, Peters,
B., Madigan, M. T., Bowles, M., Morgan-
Kiss, R., Casciotti, K., & Joye, S. (2020).
Vertical stratification and stability of
biogeochemical processes in the deep
saline waters of Lake Vanda, Antarctica.
Limnology and Oceanography, 65(3),
569-581. DOI: 10.1002/In0.11327

Shadwick, R. E., Potvin, J., & Goldbogen,
J. A.(2019). Lunge Feeding in Rorqual
Whales. Physiology, 34(6), 409-418. DOL:
10.1152/physiol.00010.2019

Shum, P, Barney, B. T., O’Leary, J.

K., & Palumbi, S. R. (2019). Cobble
community DNA as a tool to monitor
patterns of biodiversity within kelp forest
ecosystems. Molecular Ecology Resources,
19(6), 1470-1485. DOI: 10.1111/1755-
0998.13067

Southall, B. L., DeRuiter, S. L.,
Friedlaender, A., Stimpert, A. K.,
Goldbogen, J. A., Hazen, E., Casey, C.,
Fregosi, S., Cade, D. E., Allen, A. N,,
Harris, C. M., Schorr, G., Moretti, D.,
Guan, S., & Calambokidis, J. (2019).
Behavioral responses of individual
blue whales (Balaenoptera musculus) to
mid-frequency military sonar. Journal
of Experimental Biology, 222(5). DOI:
10.1242/jeb.190637

Tanimoto, Y., Ouellette, N. T., & Koseff, J.
R. (2020). Interaction between an inclined
gravity current and a pycnocline in a
two-layer stratification. Journal of Fluid
Mechanics, 887. DOI: 10.1017/jfm.2020.9

Therkildsen, N. O., Wilder, A. P., Conover,
D. O., Munch, S. B., Baumann, H,, &
Palumbi, S. R. (2019). Contrasting genomic
shifts underlie parallel phenotypic
evolution in response to fishing. Science,
365(6452), 487-490. DOL: 10.1126/science.
aaw7271

Thomas, L., Lépez, E. H., Morikawa, M.
K., & Palumbi, S. R. (2019). Transcriptomic
resilience, symbiont shuffling, and
vulnerability to recurrent bleaching in
reef-building corals. Molecular Ecology,
28(14), 3371-3382. DOLI: 10.1111/
mec.15143

Thomas Travaille, K. L., Crowder, L. B.,
Kendrick, G. A., & Clifton, J. (2019). Key
attributes related to fishery improvement
project ( <scp>FIP</scp> ) effectiveness
in promoting improvements towards
sustainability. Fish and Fisheries, 20(3),
452-465.DOI: 10.1111/faf.12357

Thomas Travaille, K. L., Lindley, J.,
Kendrick, G. A., Crowder, L. B., & Clifton,
J.(2019). The market for sustainable
seafood drives transformative change in
fishery social-ecological systems. Global
Environmental Change, 57, 101919. DOI:
10.1016/j.gloenvcha.2019.05.003

Tickler, D. M., Carlisle, A. B., Chapple, T.
K., Curnick, D.]J., Dale, J.J., Schallert, R. .,
& Block, B. A. (2019). Potential detection
of illegal fishing by passive acoustic
telemetry. Animal Biotelemetry, 7(1), 1-11.
DOI: 10.1186/s40317-019-0163-9

Vieira, L. H., Achterberg, E. P., Scholten,
J., Beck, A.]., Liebetrau, V., Mills, M. M.,
& Arrigo, K. R. (2019). Benthic fluxes of
trace metals in the Chukchi Sea and their
transport into the Arctic Ocean. Marine
Chemistry, 208, 43-55. DOI: 10.1016/].
MARCHEM.2018.11.001

Villasenor-Derbez, ]. C., Aceves-Bueno,
E., Fulton, S., Suarez, A., Herndndez-
Velasco, A., Torre, J., & Micheli, F.
(2019). An interdisciplinary evaluation
of community-based TURF-reserves.
PLoS ONE, 14(8). DOI: 10.1371/journal.
pone.0221660

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Weindorf, S., Cade, D., Casey, C. B,
Friedlaender, A., Goldbogen, J., Levy,
E., Linsky, J., & Nowacek, D. (2019).
Behavioral and environmental context
of Antarctic minke whale vocalizations.
The Journal of the Acoustical Society
of America, 146(4), 2806-2806. DOI:
10.1121/1.5136723

White, J. W., Carr, M. H,, Caselle, J. E.,
Washburn, L., Woodson, C. B., Palumbi,
S.R., Carlson, P. M., Warner, R. R.,
Menge, B. A., Barth, J. A, Blanchette, C.
A., Raimondj, P. T., & Milligan, K. (n.d.).
Connectivity, Dispersal, and Recruitment:
Connecting Benthic Communities and the
Coastal Ocean. Oceanography, 32, 50-59.
DOI: 10.2307/26760082

White, T. D., Ferretti, F., Kroodsma, D.
A., Hazen, E. L., Carlisle, A. B., Scales,
K. L. Bograd, S.]., & Block, B. A. (2019).
Predicted hotspots of overlap between
highly migratory fishes and industrial
fishing fleets in the northeast Pacific.
Science Advances, 5(3), eaau3761. DOI:
10.1126/sciadv.aau3761

Woodson, C. B, Michelij, F., Boch, C.,
Al-Najjar, M., Espinoza, A., Hernandez,
A., Vazquez-Vera, L., Saenz-Arroyo,

A., Monismith, S. G., & Torre, J. (2019).
Harnessing marine microclimates for
climate change adaptation and marine
conservation. Conservation Letters, 12(2),
€12609. DOI: 10.1111/conl.12609

Yang, P, Fong, D.A,, Lo, E.Y.M,, &
Monismith, S. G. (2019a). Vertical mixing
in a shallow tropical reservoir. Limnology,
20(3), 279-296. DOI: 10.1007/s10201-019-
00577-z

Yang, P, Fong, D.A,, Lo, E.Y.M,, &
Monismith, S. G. (2019b). Circulation
patterns in a shallow tropical reservoir:
Observations and modeling. Journal of
Hydro-Environment Research, 27, 75-86.
DOI: 10.1016/j.jher.2019.09.002

Zhang, G., Liy, S., Casciotti, K. L., Forbes,
M. S, Gu, X., Ren, Y., & Zheng, W. (2019).
Distribution of Concentration and Stable
Isotopic Composition of N 2 O in the
Shelf and Slope of the Northern South
China Sea: Implications for Production
and Emission. Journal of Geophysical
Research: Oceans, 124(8), 6218-6234.
DOI: 10.1029/2019]C014947

69



PUBLIC HEALTH

Alman, B. L., Stingone, J. A., Yazdy, M.,
Botto, L. D., Desrosiers, T. A., Pruitt,
S., Herring, A. H., Langlois, P. H.,
Nembhard, W. N., Shaw, G. M., Olshan,
A.F, & Luben, T.]. (2019). Associations
between PM2.5 and risk of preterm
birth among liveborn infants. Annals
of Epidemiology, 39, 46-53.e2. DOI:
10.1016/j.annepidem.2019.09.008

Anand, S., Montez-Rath, M. E.,
Adasooriya, D., Ratnatunga, N.,
Kambham, N., Wazil, A., Wijetunge,

S., Badurdeen, Z., Ratnayake, C.,
Karunasena, N., Schensul, S. L., Valhos,
P., Haider, L., Bhalla, V., Levin, A., Wise,
P.H., Chertow, G. M., Barry, M., Fire, A.
Z., & Nanayakkara, N. (2019). Prospective
biopsy-based study of CKD of unknown
etiology in Sri Lanka. Clinical Journal
of the American Society of Nephrology,
14(2), 224-232.DOI: 10.2215/
CJN.07430618

Anderson, D. E., Islam, A., Crameri, G.,
Todd, S., Islam, A., Khan, S. U., Foord, A.,
Rahman, M. Z., Mendenhall, I. H., Luby,
S. P, Gurley, E. S., Daszak, P., Epstein,

J. H., & Wang, L. F. (2019). Isolation and
full-genome characterization of nipah
viruses from bats, Bangladesh. Emerging
Infectious Diseases, 25(1), 166—-170. DOI:
10.3201/eid2501.180267

Andrews, J. R., Baker, S., Marks, F., Alsan,
M., Garrett, D., Gellin, B. G, Saha, S. K.,
Qamar, F. N, Yousafzai, M. T., Bogoch,

I. I, Antillon, M., Pitzer, V. E., Kim, J.-H.,
John, J., Gauld, J., Mogasale, V., Ryan, E.
T., Luby, S. P, & Lo, N. C. (2019). Typhoid
conjugate vaccines: a new tool in the fight
against antimicrobial resistance. The

Lancet Infectious Diseases, 19(1), e26-¢30.

DOI: 10.1016/S1473-3099(18)30350-5

Arora, P, Thorlund, K., Brenner, D. R.,
& Andrews, J. R. (2019). Comparative
accuracy of typhoid diagnostic tools: A
Bayesian latent-class network analysis.
PLOS Neglected Tropical Diseases,
13(5), €0007303. DOI: 10.1371/journal.
pntd.0007303

70

Arostegui, M. C., Wood, C. L., Jones, I.
J., Chamberlin, A. J., Jouanard, N., Faye,
D.S., Kuris, A. M,, Riveau, G., De Leo,
G. A., & Sokolow, S. H. (2019). Potential
biological control of schistosomiasis by
fishes in the lower Senegal river basin.
American Journal of Tropical Medicine
and Hygiene, 100(1), 117-126. DOL:
10.4269/ajtmh.18-0469

Baker, S., Ali, M., Deerin, J. F., Eltayeb, M.

A., Maria, L., Espinoza, C., Gasmelseed,
N., Im, J., Panzner, U., Kalckreuth, V.

V, Keddy, K. H., Pak, G. D., Park, J. K.,
Park, S. E., Sooka, A., Sow, A. G., Tall,
A., Luby, S., Meyer, C. G., & Marks, F.
(2019). The Typhoid Fever Surveillance
in Africa Program: Geospatial Sampling
Frames for Household-based Studies:
Lessons Learned From a Multicountry
Surveillance Network in Senegal, South
Africa, and Sudan. Clinical Infectious
Diseases ®, 69(S6), 474-482. DOI:
10.1093/cid/ciz755

Becker, D. J., Washburne, A. D., Faust,
C.L., Mordecai, E. A., & Plowright, R.
K. (2019). The problem of scale in the
prediction and management of pathogen
spillover. Philosophical Transactions of
the Royal Society B: Biological Sciences,
374(1782). DOI: 10.1098/rstb.2019.0224

Becker, D. J., Washburne, A. D., Faust,
C. L., Pulliam, J. R. C., Mordecai, E.

A., Lloyd-Smith, J. O., & Plowright,
R.K.(2019). Dynamic and integrative
approaches to understanding pathogen
spillover. Philosophical Transactions of
the Royal Society B: Biological Sciences,
374(1782). DOI: 10.1098/rstb.2019.0014

Biswas, D., Ahmed, M., Roguski, K.,
Ghosh, P. K., Parveen, S., Nizame, F. A,
Rahman, M. Z., Chowdhury, F., Rahman,
M., Luby, S. P, Sturm-Ramirez, K., &
Tuliano, A. D. (2019). Effectiveness of a
behavior change intervention with hand
sanitizer use and respiratory hygiene in
reducing laboratory-confirmed influenza
among schoolchildren in Bangladesh:

A cluster randomized controlled trial.
American Journal of Tropical Medicine
and Hygiene, 101(6), 1446-1455. DOL:
10.4269/ajtmh.19-0376

Bogoch, I. 1., Speich, B., Lo, N. C., Moser,
W, Croll, D., Ali, S. M., Ame, S. M.,
Utzinger, J., Andrews, J. R., & Keiser, J.
(2019). Clinical evaluation for morbidity
associated with soil-transmitted helminth
infection in school-age children on
Pemba Island, Tanzania. PLOS Neglected
Tropical Diseases, 13(7), e0007581. DOTI:
10.1371/journal.pntd.0007581

Bogoch, I. I, Utzinger, J., Lo, N. C,, &
Andrews, J. R. (2019). Antibacterial mass
drug administration for child mortality
reduction: Opportunities, concerns,

and possible next steps. PLoS Neglected
Tropical Diseases, 13(5). DOI: 10.1371/
journal.pntd.0007315

Borremans, B., Faust, C., Manlove, K. R,
Sokolow, S. H., & Lloyd-Smith, J. O. (2019).
Cross-species pathogen spillover across
ecosystem boundaries: Mechanisms and
theory. Philosophical Transactions of

the Royal Society B: Biological Sciences,
374(1782). DOI: 10.1098/rstb.2018.0344

Calisher, C. H., Briese, T., Rodney
Brister, J., Charrel, R. N., Diirrwald,

R., Ebihara, H., Fulhorst, C. F,, Fq, G.

G., Groschup, M. H.,, Haddow, A. D.,
Hyndman, T. H., Stenglein, D., Varsani,
A., Wahl, V., Weaver, S. C., Murilo
Zerbini, F., Vasilakis, N., & Kuhn, J. H.
(2019). Strengthening the Interaction

of the Virology Community with the
International Committee on Taxonomy of
Viruses (ICTV) by Linking Virus Names
and Their Abbreviations to Virus Species.
Systematic Biology, 68(5), 828-839. DOI:
10.1093/sysbio/syy087

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Castro, M. C., Baeza, A., Codeco, C. T,
Cucunubi, Z. M., Dal’Asta, A. P.,, De Leo,
G. A., Dobson, A. P, Carrasco-Escobar,

G., Lana, R. M,, Lowe, R., Monteiro, A. M.
V., Pascual, M., & Santos-Vega, M. (2019).
Development, environmental degradation,
and disease spread in the Brazilian
Amazon. PLOS Biology, 17(11), e3000526.
DOI: 10.1371/journal.pbio.3000526

Childs, M. L., Nova, N., Colvin, J., &
Mordecai, E. A. (2019). Mosquito and
primate ecology predict human risk of
yellow fever virus spillover in Brazil.
Philosophical Transactions of the Royal
Society B: Biological Sciences, 374(1782).
DOI: 10.1098/rstb.2018.0335

Cumming, O., Arnold, B. F,, Ban, R,
Clasen, T., Esteves Mills, J., Freeman, M.
C., Gordon, B., Guiteras, R., Howard, G.,
Hunter, P. R, Johnston, R. B., Pickering,
A.]., Prendergast, A. J., Priiss-Ustiin, A.,
Rosenboom, J. W., Spears, D., Sundberg, S.,
Wolf, J., Null, C,, ... Colford, J. M. (2019).
The implications of three major new
trials for the effect of water, sanitation
and hygiene on childhood diarrhea and
stunting: A consensus statement. BMC
Medicine, 17(1), 173. DOI: 10.1186/s12916-
019-1410-x

Das, P, Sazzad, H. M. S, Aleem, M. A,
Rahman, M. Z., Rahman, M., Anthony,
S.J., Lipkin, W. L., Gurley, E. S., Luby,

S. P, & Openshaw, J. J. (2019). Hospital-
based zoonotic disease surveillance

in Bangladesh: Design, field data and
difficulties. Philosophical Transactions of
the Royal Society B: Biological Sciences,
374(1782). DOI: 10.1098/rstb.2019.0019

Davis, C. W., Jackson, K. J. L., McElroy, A.
K., Halfmann, P,, Huang, J., Chennareddy,
C., Piper, A. E., Leung, Y., Albarino, C.

G., Crozier, I, Ellebedy, A. H., Sidney, J.,
Sette, A., Yu, T., Nielsen, S. C. A., Goff, A.
J., Spiropoulou, C. F., Saphire, E. O., Cavet,
G., ... Ahmed, R. (2019). Longitudinal
Analysis of the Human B Cell Response to
Ebola Virus Infection. Cell, 177(6), 1566-
1582.e17. DOLI: 10‘1016/j.cell.2019.04.036

Daya, M., Rafaels, N., Brunetti, T. M.,
Chavan, S., Levin, A. M., Shetty, A.,
Gignoux, C. R, Boorgula, M. P., Wojcik,
G., Campbell, M., Vergara, C., Torgerson,
D. G., Ortega, V. E,, Doumatey, A,
Johnston, H. R., Acevedo, N., Araujo, M. I,
Avila, P. C., Belbin, G., ... Yazdanbakhsh,
M. (2019). Association study in African-
admixed populations across the
Americas recapitulates asthma risk loci
in non-African populations. Nature
Communications, 10(1), 1-13. DOI:
10.1038/541467-019-08469-7

Elser, H., Ben-Michael, E., Rehkopf,

D., Modrek, S., Eisen, E. A., & Cullen,
M. R. (2019). Layoffs and the mental
health and safety of remaining workers:
A difference-in-differences analysis of
the US aluminium industry. Journal of
Epidemiology and Community Health,
73(12), 1094-1100. DOI: 10.1136/jech-
2018-211774

Elser, H., Neophytou, A. M., Tribett, E.,
Galusha, D., Modrek, S., Noth, E. M.,
Meausoone, V., Eisen, E. A., Cantley, L.
F., & Cullen, M. R. (2019). Cohort Profile:
The American Manufacturing Cohort
(AMC) study. International Journal of
Epidemiology, 48(5), 1412-1422j. DOI:
10.1093/ije/dyz059

Elser, H., Rehkopf, D. H., Meausoone,
V., Jewell, N. P, Eisen, E. A., & Cullen,
M. R. (2019). Gender, Depression,
and Blue-collar Work. Epidemiology,
30(3), 435-444.DOI: 10.1097/
EDE.0000000000000993

Epperson, A. E., Henriksen, L., Lambin,
E.F, Flora, J. A., & Prochaska, J.]. (2019).
Health Beliefs of American Indian
Imagery on Natural American Spirit
Packs. Tobacco Regulatory Science, 5(4),
369-380. DOI: 10.18001/TRS.5.4.7

Epperson, A. E., Lambin, E. F.,, Henriksen,
L., Baiocchi, M., Flora, J. A., & Prochaska,
J.J.(2019). Natural American Spirit’s pro-
environment packaging and perceptions
of reduced-harm cigarettes. Preventive
Medicine, 126, 105782. DOI: 10.1016/j.
ypmed.2019.105782

Ercumen, A., Benjamin-Chung, J., Arnold,
B.F, Lin, A., Hubbard, A. E., Stewart,
C.,Rahman, Z., Parvez, S. M., Unicomb,
L., Rahman, M., Haque, R., Colford, J.
M., & Luby, S. P. (2019). Effects of water,
sanitation, handwashing and nutritional
interventions on soil-transmitted
helminth infections in young children:
A cluster-randomized controlled trial

in rural Bangladesh. PLoS Neglected
Tropical Diseases, 13(5), ¢0007323. DOL:
10.1371/journal.pntd.0007323

Font-Ribera, L., Marco, E., Grimalt, J.
0., Pastor, S., Marcos, R., Abramsson-
Zetterberg, L., Pedersen, M., Grummt,
T., Junek, R., Barreiro, E., Heederik, D.,
Spithoven, J., Critelli, R., Naccarati, A.,
Schmalz, C., Zwiener, C., Liu, J., Zhang,
X., Mitch, W,, ... Villanueva, C. M. (2019).
Exposure to disinfection by-products
in swimming pools and biomarkers of
genotoxicity and respiratory damage

— The PISCINA2 Study. Environment

International, 131, 104988. DOI: 10.1016/j.

envint.2019.104988

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Forsyth, J. E., Nurunnahar, S., Islam,

S. S., Baker, M., Yeasmin, D., Islam, M.

S., Rahman, M., Fendorf, S., Ardoin,

N. M., Winch, P. J., & Luby, S. P. (2019).
Turmeric means “yellow” in Bengali: Lead
chromate pigments added to turmeric
threaten public health across Bangladesh.
Environmental Research, 179. DOI:
10.1016/j.envres.2019.108722

Forsyth, J. E., Weaver, K. L., Maher,

K., Islam, M. S., Raqib, R., Rahman,

M., Fendorf, S., & Luby, S. P. (2019).
Sources of Blood Lead Exposure in Rural
Bangladesh. Environmental Science &
Technology, 53(19), 11429-11436. DOLI:
10.1021/acs.est.9b00744

Fuhrmeister, E. R., Ercumen, A.,
Pickering, A.]., Jeanis, K. M., Ahmed,
M., Brown, S., Arnold, B. F., Hubbard, A.
E., Alam, M., Sen, D., Islam, S., Kabir, M.
H., Kwong, L. H., Islam, M., Unicomb,
L., Rahman, M., Boehm, A. B., Luby, S.
P, Colford, J. M., & Nelson, K. L. (2019).
Predictors of Enteric Pathogens in the
Domestic Environment from Human and
Animal Sources in Rural Bangladesh.
Environmental Science and Technology,
53(17), 10023-10033. DOI: 10.1021/acs.
est.8b07192

Greisman, L., Koenig, B., & Barry, M.
(2019). Control of Mosquito-Borne
[llnesses: A Challenge to Public
Health Ethics. The Oxford Handbook
of Public Health. DOI: 10.1093/
OXFORDHB/9780190245191.013.39

Grossi-Soyster, E. N, Lee, ], King, C. H.,
& LaBeaud, A. D. (2019). The influence of
raw milk exposures on Rift Valley fever
virus transmission. PLOS Neglected
Tropical Diseases, 13(3), €0007258. DOI:
10.1371/journal.pntd.0007258

Harris, M., Caldwell, J. M., & Mordecai,

E. A.(2019). Climate drives spatial
variation in Zika epidemics in Latin
America. Proceedings of the Royal Society
B: Biological Sciences, 286(1909). DOI:
10.1098/rspb.2019.1578

Heft-Neal, S., Burney, J., Bendavid, E.,
Voss, K., & Burke, M. (2019). Air Pollution
and Infant Mortality: Evidence from
Saharan Dust. NBER Working Paper No.
26107. DOI: 10.3386/w26107

Hegde, S. T., Salje, H., Sazzad, H. M.,
Hossain, J., Rahman, M., Daszak, P., Klena,
J.D., Nichol, S. T., Luby, S. P,, & Gurley,
E.S.(2019). Using healthcare-seeking
behaviour to estimate the number of
Nipah outbreaks missed by hospital-based
surveillance in Bangladesh. International
Journal of Epidemiology, 48(4), 1219-1227.
DOI: 10.1093/ije/dyz057

7



Hoover, C. M., Sokolow, S. H., Kemp,

J., Sanchirico, J. N., Lund, A. J., Jones,

I.]., Higginson, T., Riveau, G., Savaya,

A., Coyle, S., Wood, C. L., Michelj, F.,
Casagrandji, R., Mari, L., Gatto, M.,
Rinaldo, A., Perez-Saez, J., Rohr, J. R,
Sagi, A., ... De Leo, G. A. (2019). Modelled
effects of prawn aquaculture on poverty
alleviation and schistosomiasis control.
Nature Sustainability, 2(7), 611-620. DOL:
10.1038/541893-019-0301-7

Hortion, J., Mutuku, F. M., Eyherabide, A.
L., Vu, D. M., Boothroyd, D. B., Grossi-
Soyster, E. N., King, C. H., Ndenga, B. A,,
& LaBeaud, A. D. (2019). Acute flavivirus
and alphavirus infections among children
in two different areas of Kenya, 2015.
American Journal of Tropical Medicine
and Hygiene, 100(1), 170-173. DOL:
10.4269/ajtmh.18-0297

Hotez, P.J.,, John, A.R. O., & Labeaud, A.
D. (2019). Pediatric tropical medicine:
The neglected diseases of children. PLoS
Neglected Tropical Diseases, 13(5). DOI:
10.1371/journal.pntd.0007008

Humphrey, J., Pickering, A., Null, C.,
Winch, P.,, Mangwadu, G., Arnold, B.,
Prendergast, A., Njenga, S., Rahman, M.,
Ntozini, R., Benjamin-Chung, J., Stewart,
C., Huda, T., Moulton, L., Colford, J., &
Luby, S. (2019). The WASH Benefits and
SHINE Trials. Interpretation of Findings
on Linear Growth and Diarrhoea and
Implications for Policy: Perspective of
the Investigative Teams (P10-136-19).
Current Developments in Nutrition,
3(Supplement_1). DOI: 10.1093/CDN/
NZZ034.P10-136-19

lIoannidis, J. P. A. (2019). Air pollution as
cause of mental disease: Appraisal of the
evidence. PLOS Biology, 17(8), e3000370.
DOI: 10.1371/journal.pbio.3000370

Jannat, K., Luby, S. P., Unicomb, L.,
Rahman, M., Winch, P.]., Parvez, S. M.,
Das, K. K., Leontsini, E., Ram, P. K., &
Stewart, C. P. (2019). Complementary
feeding practices among rural Bangladeshi
mothers: Results from WASH Benefits
study. Maternal & Child Nutrition, 15(1),
e12654. DOI: 10.1111/mcn.12654

72

Jeon, H.J., Im, J., Haselbeck, A., Holm, M.,
Rakotozandrindrainy, R., Soura Bassiahi,
A., Panzner, U, Mogeni, O. D, Seo, H.

J., Lunguya, O., Jacobs, J., Okeke, I. N.,
Terferi, M., Owusu-Dabo, E., Dougan,
G., Carey, M., Steele, A. D., Kim, J. H.,
Clemens, J. D., ... Marks, F. (2019). How
Can the Typhoid Fever Surveillance in
Africa and the Severe Typhoid Fever

in Africa Programs Contribute to the
Introduction of Typhoid Conjugate
Vaccines? Clinical Infectious Diseases,
69(S6). DOI: 10.1093/cid/ciz629

Johansson, M. A., Apfeldorf, K. M.,
Dobson, S., Devita, J., Buczak, A. L.,
Baugher, B., Moniz, L. J., Bagley, T., Babin,
S. M., Guven, E., Yamana, T. K., Shaman,
J., Moschou, T., Lothian, N., Lane, A,,
Osborne, G., Jiang, G., Brooks, L. C.,
Farrow, D. C,, ... Chretien, J. P. (2019). An
open challenge to advance probabilistic
forecasting for dengue epidemics.
Proceedings of the National Academy

of Sciences, 116(48), 24268-24274. DOI:
10.1073/pnas.1909865116

Kao, J., Mutuku, F., Martin, S., Lee, J.,
Mwandj, J., Mukoko, D., Malhotra, 1.,
King, C. H., & LaBeaud, A. D. (2019).
Early childhood anemia in a birth cohort
in coastal Kenya: Links to infection and
nutrition. American Journal of Tropical
Medicine and Hygiene, 101(1), 242-252.
DOI: 10.4269/ajtmh.17-0688

Keats, E. C., Darmstadt, G. L., & Bhutta,
Z.A.(2019). Progress on Sustainable
Development Goal 5 and improved health
through better measurement. SSM -
Population Health, 9. DOI: 10.1016/j.
ssmph.2019.100491

Kivistd, J. E., Clarke, A., Dery, A., De
Schryver, S., Shand, G., Huhtala, H.,
Mikeld, M. J., Asai, Y., Nadeau, K., Harada,
L., Chan, E. S., & Ben-Shoshan, M. (2019).
Genetic and Environmental Susceptibility
to Food Allergy in a Registry of Twins.
The Journal of Allergy and Clinical
Immunology: In Practice. DOI: 10.1016/j.
jaip.2019.05.016

Komaki, Y., Simpson, A. M. A., Choe, ].

K., Pinney, M. M, Herschlag, D., Chuang,
Y. H., & Mitch, W. A. (2019). Serum
electrolytes can promote hydroxyl radical-
initiated biomolecular damage from
inflammation. Free Radical Biology and
Medicine, 141, 475-482. DOL: 10.1016/j.
freeradbiomed.2019.07.023

Kwong, L. H., Ercumen, A., Pickering, A.
J., Unicomb, L., Davis, J., Leckie, J. O., &
Luby, S. P. (2019). Soil ingestion among
young children in rural Bangladesh.
Journal of Exposure Science and
Environmental Epidemiology, 1-12. DOI:
10.1038/s41370-019-0177-7

Kwong, L. H., Ercumen, A., Pickering,
A.]., Unicomb, L., Davis, ]., & Luby,
S.P.(2020). Age-related changes to
environmental exposure: variation in

the frequency that young children place
hands and objects in their mouths. Journal
of Exposure Science and Environmental
Epidemiology, 30(1), 205-216. DOI:
10.1038/541370-019-0115-8

Li, T., Chen, X., Wang, H., Openshaw, ].
J., Zhong, B., Felt, S. A,, Ito, A., & Luby,
S.P.(2019). High prevalence of taeniasis
and Taenia solium cysticercosis in
children in western Sichuan, China. Acta
Tropica, 199, 105133. DOI: 10.1016/j.
actatropica.2019.105133

Lin, A., Lin, A., Alj, S., Arnold, B. F., Ziaur
Rahman, M., Alauddin, M., Grembij, J.,
Mertens, A. N, Famida, S. L., Akther,

S., Saheen Hossen, M., Mutsuddi, P.,
Shoab, A. K., Hussain, Z., Rahman, M.,
Unicomb, L., Ashraf, S., Mohd Naser, A.,
Parvez, S. M., ... Luby, S. P. (2019). Clinical
Infectious Diseases Effects of Water,
Sanitation, Handwashing, and Nutritional
Interventions on Environmental Enteric
Dysfunction in Young Children: A
Cluster-randomized, Controlled Trial

in Rural Bangladesh. Clinical Infectious
Diseases ®, 70(5), 738-785. DOI: 10.1093/
cid/ciz291

Lo, N. C,, Heft-Neal, S., Coulibaly, J. T.,
Leonard, L., Bendavid, E., & Addiss, D.
G. (2019). State of deworming coverage
and equity in low-income and middle-
income countries using household health
surveys: a spatiotemporal cross-sectional
study. The Lancet Global Health, 7(11),
el511-e1520. DOI: 10.1016/S2214-
109X(19)30413-9

Luby, S. P, Davis, J., Brown, R. R,
Gorelick, S. M., & Wong, T. H. F. (2020).
Broad approaches to cholera control in
Asia: Water, sanitation and handwashing.
Vaccine, 38, A110-A117. DOI: 10.1016/j.
vaccine.2019.07.084

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Lund, A.]J., Sam, M. M,, Sy, A. B, Sow,
O. W, Alj, S., Sokolow, S. H., Merrell, S.
B., Bruce, J., Jouanard, N., Senghor, S.,
Riveau, G., Lopez-Carr, D., & De Leo,
G. A.(2019). Unavoidable risks: Local
perspectives on water contact behavior
and implications for schistosomiasis
control in an agricultural region of
Northern Senegal. American Journal of
Tropical Medicine and Hygiene, 101(4),
837-847. DOI: 10.4269/ajtmh.19-0099

Mabud Id, T. S., De, M., Delgado Alves, L.,
Ko1d, A.1,, Id, S. B., Walter, K. S., Cohen
Id, T., Mathema, B., Id, C. C., Lemos, E.,
Crodald,]., & Andrews Id, J. R. (2019).
Evaluating strategies for control of
tuberculosis in prisons and prevention

of spillover into communities: An
observational and modeling study from
Brazil. PLOS Medicine. DOI: 10.1371/
journal.pmed.1002737

MacDonald, A. J., & Mordecai, E. A.
(2019a). Amazon deforestation drives
malaria transmission, and malaria burden
reduces forest clearing: a retrospective
study. The Lancet Planetary Health, 3, S13.
DOI: 10.1016/s2542-5196(19)30156-1

MacDonald, A. ]., & Mordecai, E. A.
(2019b). Amazon deforestation drives
malaria transmission, and malaria burden
reduces forest clearing. Proceedings

of the National Academy of Sciences,
116(44), 22212-22218. DOI: 10.1073/
pnas.1905315116

Maier, T., Wheeler, N. J., Namigai, E. K. O,
Tycko, J., Grewelle, R. E., Woldeamanuel,
Y., Klohe, K., Perez-Saez, J., Sokolow, S. H.,
De Leo, G. A., Yoshino, T. P.,, Zamanian,
M., & Reinhard-Rupp, J. (2019). Gene
drives for schistosomiasis transmission
control. PLoS neglected tropical diseases,
13(12), e0007833. DOI: 10.1371/j0urnal.
pntd.0007833

Martinez, L., Lo, N. C., Cords, O., Hill, P.
C., Khan, P,, Hatherill, M., Mandalakas,
A., Kay, A., Croda, J., Horsburgh, C.

R., Zar, H.]J., & Andrews, J. R. (2019).
Paediatric tuberculosis transmission
outside the household: challenging
historical paradigms to inform future
public health strategies. The Lancet
Respiratory Medicine, 7(6), 544-552. DOI:
10.1016/52213-2600(19)30137-7

Martinez, L., Verma, R., Croda, J.,
Horsburgh, C. R., Walter, K. S., Degner,
N., Middelkoop, K., Koch, A., Hermans,
S., Warner, D. F., Wood, R., Cobelens,
F., & Andrews, J. R. (2019). Detection,
survival and infectious potential of
Mycobacterium tuberculosis in the
environment: a review of the evidence
and epidemiological implications. The
European Respiratory Journal, 53(6). DOI:
10.1183/13993003.02302-2018

McKittrick, N. D., Malhotra, I. J., Vu, D.
M., Boothroyd, D. B,, Lee, J., Krystosik, A.
R., Mutuku, F. M., King, C. H., & LaBeaud,
A.D.(2019). Parasitic infections during
pregnancy need not affect infant antibody
responses to early vaccination against
Streptococcus pneumoniae, diphtheria,

or Haemophilus influenzae type B.

PLOS Neglected Tropical Diseases,
13(2),0007172. DOI: 10.1371/journal.
pntd.0007172

Mendes Neto, N. N., Queiroz, I. T, da S.
Maia, J. T., Zacarkim, M., Labeaud, A. D.,
Aronoff, D, Fernandes, K., & de Alcantara,
T. (2019). Orthopedic Complications of
Congenital Zika Syndrome in Brazil.
Open Forum Infectious Diseases. DOI:
10.1093/0fid/0fz360.1538

Mordecai, E. A., Caldwell, J. M.,
Grossman, M. K., Lippi, C. A., Johnson,
L.R., Neira, M., Rohr, J. R, Ryan, S.

J., Savage, V., Shocket, M. S., Sippy, R.,
Stewart Ibarra, A. M., Thomas, M. B., &
Villena, O. (2019). Thermal biology of
mosquito-borne disease. Ecology Letters,
22(10), 1690-1708. DOI: 10.1111/ele.13335

Najnin, N., Leder, K., Forbes, A., Unicomb,
L., Qadri, F,, Ram, P. K., Winch, P. ],
Begum, F., Biswas, S., Parvin, T., Yeasmin,
F.,, Cravioto, A., & Luby, S. P. (2019).
Inconsistency in diarrhea measurements
when assessing intervention impact

in a non-blinded cluster-randomized
controlled trial. American Journal of
Tropical Medicine and Hygiene, 101(1),
51-58. DOI: 10.4269/ajtmh.18-0872

Najnin, N., Leder, K., Forbes, A., Unicomb,
L., Winch, P. J., Ram, P. K., Nizame, F.

A., Arman, S., Begum, F., Biswas, S.,
Cravioto, A., & Luby, S. P. (2019). Impact
of alarge-scale handwashing intervention
on reported respiratory illness: Findings
from a cluster-randomized controlled
trial. American Journal of Tropical
Medicine and Hygiene, 100(3), 742-749.
DOI: 10.4269/ajtmh.18-0644

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Naser, A. M., Doza, S., Rahman, M.,
Ahmed, K. M., Gazi, M. S, Alam, G.R.,
Karim, M. R., Khan, G. K., Uddin, M. N.,
Mahmud, M. I, Ercumen, A., Rosenbaum,
J., Annis, ., Luby, S. P, Unicomb, L., &
Clasen, T. F. (2019). Sand Barriers around
Latrine Pits Reduce Fecal Bacterial
Leaching into Shallow Groundwater: A
Randomized Controlled Trial in Coastal
Bangladesh. Environmental Science

and Technology, 53(4), 2105-2113. DOIL:
10.1021/acs.est.8b04950

Naser, A. M., Rahman, M., Unicomb,

L., Doza, S., Anand, S., Chang, H. H,,
Luby, S. P, Clasen, T. F., & Narayan, K.
M. V. (2019). Comparison of Urinary
Sodium and Blood Pressure Relationship
From the Spot Versus 24-Hour Urine
Samples. Journal of the American Heart
Association, 8(21), e013287. DOI: 10.1161/
JAHA.119.013287

Naser, A. M., Rahman, M., Unicomb, L.,
Doza, S., Gazi, M. S., Alam, G. R., Karim,
M. R., Uddin, M. N., Khan, G. K., Ahmed,
K. M., Shamsudduha, M., Anand, S.,
Narayan, K. M. V,, Chang, H. H., Luby, S.
P., Gribble, M. O., & Clasen, T. F. (2019).
Drinking Water Salinity, Urinary Macro-
Mineral Excretions, and Blood Pressure
in the Southwest Coastal Population of
Bangladesh. Journal of the American
Heart Association, 8(9), e012007. DOI:
10.1161/]AHA.119.012007

Neophytou, A. M., Costello, S., Picciotto,
S., Noth, E. M,, Liu, S., Lutzker, L., Balmes,
J.R., Hammond, K., Cullen, M. R,, & Eisen,
E.A.(2019). Accelerated lung function
decline in an aluminium manufacturing
industry cohort exposed to pm 2.5: An
application of the parametric g-formula.
Occupational and Environmental
Medicine, 76(12), 888-894. DOLI: 10.1136/
oemed-2019-105908

Nielsen, S. C. A., Roskin, K. M., Jackson,
K.J. L., Joshi, S. A, Nejad, P, Lee, J. Y.,
Wagar, L. E., Pham, T. D., Hoh, R. A,,
Nguyen, K. D., Tsunemoto, H. Y., Patel, S.
B., Tibshirani, R., Ley, C., Davis, M. M.,
Parsonnet, J., & Boyd, S. D. (2019). Shaping
of infant B cell receptor repertoires by
environmental factors and infectious
disease. Science Translational Medicine,
11(481). DOI: 10.1126/scitranslmed.
aat2004

73



Nikolay, B., Salje, H., Hossain, M. J., Khan,
A.K.M.D.,, Sazzad, H. M. S., Rahman,
M., Daszak, P, Stréher, U., Pulliam, J.

R. C,, Kilpatrick, A. M., Nichol, S. T.,
Klena, J. D., Sultana, S., Afroj, S., Luby, S.
P, Cauchemez, S., & Gurley, E. S. (2019).
Transmission of Nipah Virus — 14
Years of Investigations in Bangladesh.
New England Journal of Medicine,
380(19), 1804-1814. DOI: 10.1056/
NEJMoal805376

Nurul Huda, T. M., Schmidt, W. P,,
Pickering, A. J., Unicomb, L., Mahmud, Z.
H., Luby, S. P, & Biran, A. (2019). Effect
of neighborhood sanitation coverage on
fecal contamination of the household
environment in rural Bangladesh.
American Journal of Tropical Medicine
and Hygiene, 100(3), 717-726. DOLI:
10.4269/ajtmh.16-0996

Olival, K. J., Latinne, A., Islam, A., Epstein,
J. H., Hersch, R., Engstrand, R. C., Gurley,
E.S., Amato, G, Luby, S. P,, & Daszak,

P. (2020). Population genetics of fruit

bat reservoir informs the dynamics,
distribution and diversity of Nipah virus.
Molecular Ecology, 29(5), 970-985. DOI:
10.1111/mec.15288

Parvez, S. M., Azad, R., Pickering, A.]J.,
Kwong, L. H., Arnold, B. F., Rahman, M. ],
Rahman, M. Z., Alam, M., Sen, D, Islam,
S., Rahman, M., Colford, J. M., Luby, S.

P, Unicomb, L., & Ercumen, A. (2019).
Microbiological contamination of young
children’s hands in rural Bangladesh:
Associations with child age and observed
hand cleanliness as proxy. PLoS ONE,
14(9). DOI: 10.1371/journal.pone.0222355

Paul, R. C., Nazneen, A., Banik, K. C.,
Sumon, S. A., Paul, K. K., Akram, A.,
Uzzaman, M. S., Igbal, T., Tejada-Strop,
A., Kamili, S, Luby, S. P, Gidding, H. F,,
Hayen, A., & Gurley, E. S. (2020). Hepatitis
E as a cause of adult hospitalization

in Bangladesh: Results from an acute
jaundice surveillance study in six tertiary
hospitals, 2014-2017. PLOS Neglected
Tropical Diseases, 14(1), e€0007586. DOLI:
10.1371/journal.pntd.0007586

Pickering, A. J., Null, C., Winch, P.J.,
Mangwadu, G., Arnold, B. F,, Prendergast,
A.]J., Njenga, S. M., Rahman, M., Ntozini,
R., Benjamin-Chung, J., Stewart, C.

P., Huda, T. M. N., Moulton, L. H.,
Colford, J. M., Luby, S. P,, & Humphrey,
J. H.(2019). The WASH Benefits and
SHINE trials: interpretation of WASH
intervention effects on linear growth and
diarrhoea. The Lancet Global Health,
7(8), e1139—e1146. DOI: 10.1016/S2214-
109X(19)30268-2

74

Prunicki, M., Zhou, X., & Nadeau, K.
(2019). The Impact of a Prescribed Burn
versus a Wildfire on the Immune and
Cardiovascular Systems of Children.
Journal of Allergy and Clinical
Immunology, 143(2), AB80. DOI:
10.1016/j.jaci.2018.12.250

Rasooly, D., Ioannidis, J., Khoury, M., &
Patel, C. (2019). Family History-Wide
Association Study to Identify Clinical and
Environmental Risk Factors for Common
Chronic Diseases. American Journal of
Epidemiology, 188(8), 1563-1568. DOI:
10.1093/aje/kwz125

Reid, M. J. A., Arinaminpathy, N., Bloom,
A., Bloom, B. R., Boehme, C., Chaisson,
R., Chin, D. P,, Churchyard, G., Cox, H.,
Ditiu, L., Dybul, M., Farrar, J., Fauci, A. S.,
Fekadu, E., Fujiwara, P. I, Hallett, T. B.,
Hanson, C. L., Harrington, M., Herbert,
N, ... Goosby, E. P. (2019). Building a
tuberculosis-free world: The Lancet
Commission on tuberculosis. The Lancet,
393(10178), 1331-1384. DOI: 10.1016/
S0140-6736(19)30024-8

Rogalla, S., Flisikowski, K., Gorpas, D.,
Mayer, A. T., Flisikowska, T., Mandella, M.
J., Ma, X, Casey, K. M, Felt, S. A,, Saur, D,
Ntziachristos, V., Schnieke, A., Contag, C.
H., Gambhir, S. S., & Harmsen, S. (2019).
Biodegradable Fluorescent Nanoparticles
for Endoscopic Detection of Colorectal
Carcinogenesis. Advanced Functional
Materials, 29(51), 1904992. DOI: 10.1002/
adfm.201904992

Saha, S. K., Saha, S., Islam, M. S, Saiful,
M., Sajib, L., Saha, S., Uddin, M. J., Hooda,
Y., Hasan, M., Amin, M. R., Hanif, M.,
Shahidullah, M., Islam, M., Luby, S.

P., Andrews, J. R, & Saha, S. K. (2019).
Epidemiology of Enteric Fever « CID
2019:68 (Suppl 2) « S117 Epidemiology of
Typhoid and Paratyphoid: Implications
for Vaccine Policy. Clinical Infectious
Diseases, 68(2), S117-S123. DOI: 10.1093/
cid/ciyl124

Saha, S., Tanmoy, A. M., Andrews, J. R,
Sajib, M. S. I, Yu, A. T., Baker, S., Luby,

S. P, & Saha, S. K. (2019). Evaluating
PCR-Based Detection of Salmonella Typhi
and Paratyphi A in the Environment as

an Enteric Fever Surveillance Tool. The
American Journal of Tropical Medicine
and Hygiene, 100(1), 43-46. DOI: 10.4269/
ajtmh.18-0428

Sazzad, H. M.. S, Luby, S. P, Sejvar,

J., Rahman, M., Gurley, E. S., Hill, V,,
Murphy, J. L., Roy, S., Cope, J. R., & Alj,

L. K. M. (2020). A case of primary amebic
meningoencephalitis caused by Naegleria
fowleri in Bangladesh. Parasitology
Research, 119(1), 339-344. DOI: 10.1007/
s00436-019-06463-y

Shah, M. M., Krystosik, A. R., Ndenga, B.
A., Mutuku, F. M., Caldwell, ]. M., Otuka,
V., Chebii, P. K., Maina, P. W,, Jembe,
Z.,Ronga, C., Bisanzio, D., Anyamba,

A., Damoah, R., Ripp, K., Jagannathan,
P., Mordecai, E. A., & LaBeaud, A. D.
(2019). Malaria smear positivity among
Kenyan children peaks at intermediate
temperatures as predicted by ecological
models. Parasites and Vectors, 12(1), 288.
DOI: 10.1186/s13071-019-3547-z

Sokolow, S. H., Nova, N., Pepin, K. M.,
Peel, A.]., Pulliam, J. R. C., Manlove, K.,
Cross, P. C., Becker, D. J., Plowright, R.
K., McCallum, H., & De Leo, G. A. (2019).
Ecological interventions to prevent and
manage zoonotic pathogen spillover.
Philosophical Transactions of the Royal
Society B: Biological Sciences, 374(1782).
DOI: 10.1098/rstb.2018.0342

Stanaway, J. D., Reiner, R. C., Blacker, B.
F., Goldberg, E. M., Khalil, I. A., Troeger,
C.E., Andrews, J. R., Bhutta, Z. A., Crump,
J. A, Im, J., Marks, F,, Mintz, E., Park,
S.E., Zaidi, A. K. M., Abebe, Z., Abejie,
A.N.,, Adedeji, I. A, Ali, B. A., Amare, A.
T, ... Hay, S. 1. (2019). The global burden
of typhoid and paratyphoid fevers: a
systematic analysis for the Global Burden
of Disease Study 2017. The Lancet
Infectious Diseases, 19(4), 369-381. DOI:
10.1016/S1473-3099(18)30685-6

Stevenson, D. K., Wong, R. J., Aghaeepour,
N., Angst, M. S., Darmstadt, G. L.,
DiGiulio, D. B., Druzin, M. L., Gaudilliere,
B., Gibbs, R. S., B. Gould, J., Katz, M., Li,
J., Moufarrej, M. N., Quaintance, C. C,,
Quake, S. R., Relman, D. A., Shaw, G. M.,
Snyder, M. P., Wang, X., & Wise, P. H.
(2019). Understanding health disparities.
Journal of Perinatology, 39(3), 354-358.
DOI: 10.1038/s41372-018-0298-1

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Stewart, C. P, Dewey, K. G., Lin, A,
Pickering, A. J., Byrd, K. A, Jannat, K., Alj,
S., Rao, G., Dentz, H. N,, Kiprotich, M.,
Arnold, C.D., Arnold, B. F,, Allen, L. H.,
Shahab-Ferdows, S., Ercumen, A., Grembi,
J. A, Naser, A. M., Rahman, M., Unicomb,
L., ... Null, C. (2019). Effects of lipid-
based nutrient supplements and infant
and young child feeding counseling with
or without improved water, sanitation,
and hygiene (WASH) on anemia and
micronutrient status: results from 2
cluster-randomized trials in Kenya and
Bangladesh. Am J Clin Nutr, 109, 148-164.
DOI: 10.1093/ajen/nqy239

Stingone, J. A., Luben, T. J., Sheridan,

S. C., Langlois, P. H., Shaw, G. M.,
Reefhuis, J., Romitti, P. A., Feldkamp,

M. L., Nembhard, W. N, Browne, M. L,
& Lin, S. (2019). Associations between
fine particulate matter, extreme heat
events, and congenital heart defects.
Environmental Epidemiology, 3(6), e071.
DOI: 10.1097/e€9.0000000000000071

Tomlinson, M., Darmstadt, G. L.,
Yousafzai, A. K., Daelmans, B., Britto,

P., Gordon, S. L., Tablante, E., & Dua,

T. (2019). Global research priorities to
accelerate programming to improve early
childhood development in the sustainable
development era: A CHNRI exercise.
Journal of Global Health, 9(2). DOL:
10.7189/j0gh.09.020703

Wagner, Z., Heft-Neal, S., Wise, P. H,,
Black, R. E., Burke, M., Boerma, T., Bhutta,
7.A., & Bendavid, E. (2019). Women

and children living in areas of armed
conflict in Africa: a geospatial analysis of
mortality and orphanhood. The Lancet
Global Health, 7(12), e1622-e1631. DOI:
10.1016/S2214-109X(19)30407-3

Wannier, S. R., Worden, L., Hoff, N. A.,
Amezcua, E., Selo, B., Sinai, C., Mossoko,
M., Njoloko, B., Okitolonda-Wemakoy, E.,
Mbala-Kingebeni, P., Ahuka-Mundeke, S.,
Muyembe-Tamfum, J.J., Richardson, E. T.,
Rutherford, G. W, Jones, J. H., Lietman,

T. M., Rimoin, A. W,, Porco, T. C., & Kelly,
J.D.(2019). Estimating the impact of
violent events on transmission in Ebola
virus disease outbreak, Democratic
Republic of the Congo, 2018-2019.
Epidemics, 28, 100353. DOI: 10.1016/j.
epidem.2019.100353

Webber, R. J., Plotkin, D. A., O’Neill,

M. E., Abbot, D. S., & Weare, J. (2019).
Practical rare event sampling for extreme
mesoscale weather. Chaos, 29(5), 053109.
DOI: 10.1063/1.5081461

Weiskerger, C. J., Brandao, J., Ahmed,

W.,, Aslan, A., Avolio, L., Badgley, B. D,,
Boehm, A. B., Edge, T. A,, Fleisher, ]. M.,
Heaney, C. D., Jordao, L., Kinzelman, J. L.,
Klaus, J. S, Kleinheinz, G. T., Merildinen,
P., Nshimyimana, J. P., Phanikumar,

M. S., Piggot, A. M., Pitkénen, T, ...
Harwood, V.]J. (2019). Impacts of a
changing earth on microbial dynamics
and human health risks in the continuum
between beach water and sand. Water
Research, 162, 456-470. DOI: 10.1016/j.
watres.2019.07.006

Wichaidit, W., Biswas, S., Begum, F.,
Yeasmin, F., Nizame, F. A., Najnin, N.,
Leontsini, E., Winch, P. J., Unicomb,

L., Luby, S. P., & Ram, P. K. (2019).
Effectiveness of a large-scale handwashing
promotion intervention on handwashing
behaviour in Dhaka, Bangladesh. Tropical
Medicine & International Health, 24(8),
972-986. DOI: 10.1111/tmi.13277

Wild, H., Glowacki, L., Maples, S., Mejia-
Guevara, I., Krystosik, A., Bonds, M.

H., Hiruy, A., LaBeaud, A. D., & Barry,
M. (2019). Making pastoralists count:
Geospatial methods for the health
surveillance of nomadic populations.
American Journal of Tropical Medicine
and Hygiene, 101(3), 661-669. DOLI:
10.4269/ajtmh.18-1009

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Wilder-Smith, A., Wei, Y., Aratjo, T. V. B.
De, Vankerkhove, M., Turchi Martelli,
C.M,, Turchi, M. D,, Teixeira, M.,

Tami, A., Souza, J., Sousa, P., Soriano-
Arandes, A., Soria-Segarra, C., Sanchez
Clemente, N., Rosenberger, K. D., Reveiz,
L., Prata-Barbosa, A., Pomar, L., Pel4d
Rosado, L. E., Perez, F,, ... Alger, J. (2019).
Understanding the relation between Zika
virus infection during pregnancy and
adverse fetal, infant and child outcomes:
A protocol for a systematic review and
individual participant data meta-analysis
of longitudinal studies of pregnant
women and their infants and children.
BM]J Open, 9(6), €026092. DOI: 10.1136/
bmjopen-2018-026092

Wood, C. L., Sokolow, S. H., Jones, I.].,
Chamberlin, A.J., Lafferty, K. D., Kuris,
A. M, Jocque, M., Hopkins, S., Adams, G.,
Buck, J. C., Lund, A. J., Garcia-Vedrenne,
A.E., Fiorenza, E., Rohr, J. R., Allan, F.,
Webster, B., Rabone, M., Webster, J. P,
Bandagny, L., ... De Leo, G. A. (2019).
Precision mapping of snail habitat
provides a powerful indicator of human
schistosomiasis transmission. Proceedings
of the National Academy of Sciences,
116(46), 23182-23191. DOI: 10.1073/
pnas.1903698116

Zhang, W., Spero, T. L., Nolte, C. G.,
Garcia, V. C,, Lin, Z., Romitti, P. A., Shaw,
G. M., Sheridan, S. C., Feldkamp, M. L.,
Woomert, A., Hwang, S.-A., Fisher, S. C,,
Browne, M. L., Hao, Y., Lin, S., & National
Birth Defects Prevention Study. (2019).
Projected Changes in Maternal Heat
Exposure During Early Pregnancy and
the Associated Congenital Heart Defect
Burden in the United States. Journal of
the American Heart Association, 8(3),
€010995. DOI: 10.1161/JAHA.118.010995

75



SUSTAINABILITY

Amanchukwu, C. V,, Kong, X., Qin,

J., Cui, Y., & Bao, Z. (2019). Nonpolar
Alkanes Modify Lithium-Ion Solvation
for Improved Lithium Deposition

and Stripping. Advanced Energy
Materials, 9(41), 1902116. DOI: 10.1002/
aenm.201902116

Andersen, L., Hansen, L., Jensen, C.,

& Wolak, F. (2019). Can Incentives to
Increase Electricity Use Reduce the Cost
of Integrating Renewable Resources?
[FRO Working Paper. DOI: 10.3386/
w25615

Andersen, S. Z., lolil, V., Yang, S.,
Schwalbe, J. A, Nielander, A. C,,
McEnaney, J. M., Enemark-Rasmussen, K.,
Baker, J. G, Singh, A. R., Rohr, B. A, Statt,
M.]J,, Blair, S.J., Mezzavilla, S., Kibsgaard,
J., Vesborg, P. C. K., Cargnello, M., Bent,
S.F., Jaramillo, T. F,, Stephens, . E. L.,

... Chorkendorff, I. (2019). A rigorous
electrochemical ammonia synthesis
protocol with quantitative isotope
measurements. Nature, 570(7762), 504—
508. DOI: 10.1038/s41586-019-1260-x

Anderson, C. M, Asner, G. P, & Lambin,
E.F. (2019). Lack of association between
deforestation and either sustainability
commitments or fines in private
concessions in the Peruvian Amazon.
Forest Policy and Economics, 104, 1-8.
DOI: 10.1016/j.f0rpol.2019.03.010

Anderson, C. M., Mach, K. J., & Field, C. B.
(2019). Environmental justice concerns in
the use of offsets. Frontiers in Ecology and
the Environment, 17(3), 144-144. DOI:
10.1002/fee.2019

Ardoin, N. M., Gould, R. K., Lukacs, H.,
Sponarski, C. C., & Schuh, J. S. (2019).
Scale and sense of place among urban
dwellers. Ecosphere, 10(9). DOI: 10.1002/
ecs2.2871

Asundj, A. S., Raiford, J. A., & Bent,
S. F.(2019). Opportunities for
atomic layer deposition in emerging
energy technologies. ACS Energy
Letters, 4(4), 908-925. DOI: 10.1021/
acsenergylett.9b00249

76

Athens, N. D., & Caers, J. K. (2019). A
Monte Carlo-based framework for
assessing the value of information

and development risk in geothermal
exploration. Applied Energy, 256, 113932.
DOI: 10.1016/j.apenergy.2019.113932

Bailenson, J. (2019). Experience on
Demand: what virtual reality is, how it
works, and what it can do. W. W. Norton.
ISBN: 978-0-393-35685-4

Ballouz, J. G., & Ouellette, N. T. (2020).
Geometric constraints on energy transfer
in the turbulent cascade. Physical Review
Fluids, 034603(September 2019), 1-14.
DOI: 10.1103/PhysRevFluids.5.034603

Battiato, I., Ferrero V, P. T., O’ Malley,

D., Miller, C. T., Takhar, P. S., Valdés-
Parada, F.]., & Wood, B. D. (2019). Theory
and Applications of Macroscale Models

in Porous Media. Transport in Porous
Media, 130(1), 5-76. DOI: 10.1007/s11242-
019-01282-2

Bergerson, J. A., Brandt, A., Cresko, J.,
Carbajales-Dale, M., MacLean, H. L.,
Matthews, H. S., McCoy, S., McManus,
M., Miller, S. A., Morrow, W. R., Posen,

L. D., Seager, T., Skone, T., & Sleep, S.
(2020). Life cycle assessment of emerging
technologies: Evaluation techniques at
different stages of market and technical
maturity. Journal of Industrial Ecology,
24(1), 11-25. DOI: 10.1111/jiec.12954

Bick, A. D., & Tang, S. K. Y. (2019). Effect
of volume fraction on droplet break-

up in an emulsion flowing through

a microfluidic constriction. Applied
Physics Letters, 115(9), 093702. DOI:
10.1063/1.5115517

Borenstein, S., Bushnell, J., Wolak, F. A, &
Zaragoza-Watkins, M. (2019). Expecting
the unexpected: Emissions uncertainty
and environmental market design.
American Economic Review, 109(11),
3953-3977. DOI: 10.1257/aer.20161218

Brandon, A. M., & Criddle, C. S.
(2019). Can biotechnology turn the
tide on plastics? In Current Opinion
in Biotechnology, 57, 160-166. DOI:
10.1016/j.copbio.2019.03.020

Cai, C., Miller, D. C., Tappan, . A., &
Dauskardt, R. H. (2019). Framework
for predicting the photodegradation
of adhesion of silicone encapsulants.
Solar Energy Materials and Solar
Cells, 191, 486-492. DOL: 10.1016/j.
solmat.2018.11.024

Carl, S., Waldrop, K., Pintauro, P,
Thompson, L. T., & Tarpeh, W. A. (2019).
Selective Hydrogenation of Furfural in
a Proton Exchange Membrane Reactor
Using Hybrid Pd/Pd Black on Alumina.
ChemElectroChem, 6(22), 5563-5570.
DOI: 10.1002/celc.201901314

Chen, H., Reinhard, M., Yin, T., Nguyen,
T. V., Tran, N. H., & Yew-Hoong Gin, K.
(2019). Multi-compartment distribution
of perfluoroalkyl and polyfluoroalkyl
substances (PFASs) in an urban catchment
system. Water Research, 154, 227-237.
DOI: 10.1016/j.watres.2019.02.009

Cheng, K. C., Tseng, C. H., & Hildemann,
L. M. (2019). Using Indoor Positioning
and Mobile Sensing for Spatial Exposure
and Environmental Characterizations:
Pilot Demonstration of PM2.5 Mapping.
Environmental Science and Technology
Letters, 6(3), 153-158. DOI: 10.1021/acs.
estlett.8b00694

Closser, R. G, Lillethorup, M., Bergsman,
D.S., & Bent, S. F. (2019). Growth of a
Surface-Tethered, All-Carbon Backboned
Fluoropolymer by Photoactivated
Molecular Layer Deposition. ACS Applied
Materials and Interfaces, 11(24), 21988—
21997.DOI: 10.1021/acsami.9b03462

Comello, S., & Reichelstein, S. (2019).

The emergence of cost effective battery
storage. Nature Communications, 10(1),
1-9. DOI: 10.1038/s41467-019-09988-2

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Dauskardt, R. (2019). Low-Cost Scaffold-
Reinforced Perovskite Solar Modules
with Integrated Light Management. DOI:
10.2172/1543150

Davidsson Kurland, S., & Benson, S.
M. (2019). The energetic implications
of introducing lithium-ion batteries
into distributed photovoltaic systems.
Sustainable Energy and Fuels, 3(5),
1182-1190. DOI: 10.1039/c9se00127a

Davis, A., Wong-Parodi, G., &
Krishnamurti, T. (2019). Neither a
borrower nor a lender be: Beyond cost in
energy efficiency decision-making among
office buildings in the United States.
Energy Research and Social Science, 47,
37-45.DOI: 10.1016/j.erss.2018.08.008

de Chalendar, J. A., & Benson, S. M.
(2019). Why 100% Renewable Energy Is
Not Enough. Joule, 3(6), 1389-1393. DOL:
10.1016/j.joule.2019.05.002

De Chalendar, J. A., Glynn, P. W,, &
Benson, S. M. (2019a). Experimental
Investigation of a Capacity-Based Demand
Response Mechanism for District-Scale
Applications. Proceedings of the 52nd
Hawaii International Conference on
System Sciences.

De Chalendar, J. A., Glynn, P. W,

& Benson, S. M. (2019b). City-scale
decarbonization experiments with
integrated energy systems. Energy and
Environmental Science, 12(5), 1695-1707.
DOI: 10.1039/c8e€03706j

de Chalendar, J. A., Taggart, J., & Benson,
S. M. (2019). Tracking emissions in

the US electricity system. Proceedings
of the National Academy of Sciences,
116(51), 25497-25502. DOI: 10.1073/
pnas.1912950116

Debnath, R., Bardhan, R., & Jain,

R.K. (n.d.). A data-driven and
simulation approach for understanding
thermal performance of slum
redevelopment in Mumbai, India. DOI:
10.26868/25222708.2017.810

Deetjen, T. A., & Azevedo, I. L. (2019).
Reduced-Order Dispatch Model for
Simulating Marginal Emissions Factors
for the United States Power Sector.
Environmental Science and Technology,
53(17), 10506-10513. DOI: 10.1021/acs.
est.9b02500

Donti, P. L., Kolter, J. Z., & Azevedo, I.

L. (2019). How Much Are We Saving

after All? Characterizing the Effects of
Commonly Varying Assumptions on
Emissions and Damage Estimates in PJM.
Environmental Science and Technology,
53(16), 9905-9914. DOI: 10.1021/acs.
est.8b06586

Dubrawski, K. L., Shao, X., Milton, R. D.,
Deutzmann, J. S., Spormann, A. M., &
Criddle, C. S.(2019). Microbial Battery
Powered Enzymatic Electrosynthesis
for Carbon Capture and Generation

of Hydrogen and Formate from

Dilute Organics. ACS Energy Letters,
4(12),2929-2936. DOI: 10.1021/
acsenergylett.9b02203

El Dehaibi, N., Goodman, N.D,, &
MacDonald, E. F. (2019). Extracting
Customer Perceptions of Product
Sustainability From Online Reviews.
Journal of Mechanical Design, 141(12).
DOI: 10.1115/1.4044522

Enevoldsen, P., Permien, F. H., Bakhtaoui,
I., Krauland, A. K. von, Jacobson, M. Z.,
Xydis, G., Sovacool, B. K., Valentine, S.
V., Luecht, D., & Oxley, G. (2019). How
much wind power potential does europe
have? Examining european wind power
potential with an enhanced socio-
technical atlas. Energy Policy, 132, 1092-
1100. DOI: 10.1016/j.enpol.2019.06.064

Fang, Y., Zhang, L., Wu, L., Yan, J., Lin, Y,,
Wang, K., Mao, W. L., & Zou, B. (2019).
Pressure-Induced Emission (PIE) and
Phase Transition of a Two-dimensional
Halide Double Perovskite (BA) 4

AgBiBr 8 (BA=CH3(CH2)3NH3+)

. Angewandte Chemie, 131(43), 15393-
15397. DOLI: 10.1002/ange.201906311

Feig, V.R., Tran, H., Lee, M, Liu, K,
Huang, Z., Beker, L., Mackanic, D. G.,
& Bao, Z.(2019). An Electrochemical
Gelation Method for Patterning
Conductive PEDOT:PSS Hydrogels.

Advanced Materials, 31(39), 1902869. DOI:

10.1002/adma.201902869

Ghaisas, N., Ghate, A., & Lele, S. (2019).
Effect of tip spacing, thrust coefficient
and turbine spacing inmulti-rotor wind
turbines and farms. Wind Energy Science
Discussions, 1-28. DOI: 10.5194/wes-
2019-31

Glenk, G., & Reichelstein, S. (2019).
Economics of converting renewable
power to hydrogen. Nature Energy, 4(3),
216-222.DOI: 10.1038/541560-019-0326-
1

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Goldstein, A., Benson, S. M., & Caldeira,
K. (2019). Involving Industry Experts

in the Selection of High-Impact Energy
Research Projects. SSRN Electronic
Journal. DOI: 10.2139/ssrn.3503614

Gomes, C., Fern, X., Fink, D., Fisher,

D, Flecker, A., Freund, D., Fuller, A.,
Gregoire, J., Hopcroft, J., Kelling, S.,
Kolter, Z., Dietterich, T., Powell, W.,
Sintov, N., Selker, J., Selman, B., Sheldon,
D., Shmoys, D., Tambe, M., ... Fern, A.
(2019). Computational sustainability.
Communications of the ACM, 62(9),
56-65.DOI: 10.1145/3339399

Gorlé, C., Zeoli, S., Emory, M., Larsson,

J., & laccarino, G. (2019). Epistemic
uncertainty quantification for Reynolds-
averaged Navier-Stokes modeling of
separated flows over streamlined surfaces.
Physics of Fluids, 31(3), 035101. DOI:
10.1063/1.5086341

Gorlé, Catherine. (2019).
Improving Predictions of the
Urban Wind Environment Using
Data. Technology|Architecture

+ Design, 3(2), 137-141. DOL:
10.1080/24751448.2019.1640522

Grubert, E. A., & Brandt, A. R. (2019).
Three considerations for modeling
natural gas system methane emissions in
life cycle assessment. Journal of Cleaner
Production, 222, 760-767. DOI: 10.1016/j.
jclepro.2019.03.096

Gupta, K., Yang, Z., & Jain, R. K.

(2019). Urban Data Integration Using
Proximity Relationship Learning for
Design, Management, and Operations of
Sustainable Urban Systems. Journal of
Computing in Civil Engineering, 33(2),
04018063. DOI: 10.1061/(ASCE)CP.1943-
5487.0000806

Gutwald, M., Rolston, N., Printz, A. D,
Zhao, O., Elmaraghi, H., Ding, Y., Zhang,
J., & Dauskardt, R. H. (2020). Perspectives
on intrinsic toughening strategies and
passivation of perovskite films with
organic additives. Solar Energy Materials
and Solar Cells, 209, 110433. DOI:
10.1016/j.s0lmat.2020.110433

Halaburka, B. J., Lefevre, G. H., & Luthy,
R. G.(2019). Quantifying the temperature
dependence of nitrate reduction in
woodchip bioreactors: Experimental and
modeled results with applied case-study.
Environmental Science: Water Research
and Technology, 5(4), 782-797. DOL:
10.1039/c8ew00848e

77



Hanus, N. L., Wong-Parodi, G., Vaishnav,
P. T, Darghouth, N.R., & Azevedo, I. L.
(2019). Solar PV as a mitigation strategy
for the US education sector. Environ. Res.
Lett, 14, 44004. DOI: 10.1088/1748-9326/
aafbcf

Hawks, S. A., Cerén, M. R,, Oyarzun, D. 1.,
Pham, T. A., Zhan, C., Loeb, C. K., Mew,
D., Deinhart, A., Wood, B. C., Santiago,

J. G., Stadermann, M., & Campbell, P. G.
(2019). Using Ultramicroporous Carbon
for the Selective Removal of Nitrate with
Capacitive Deionization. Environmental
Science and Technology, 53(18), 10863 —
10870. DOI: 10.1021/acs.est.9b01374

Hawks, S. A., Ramachandran, A.,
Porada, S., Campbell, P. G., Suss, M.

E., Biesheuvel, P. M., Santiago, J. G., &
Stadermann, M. (2019). Performance
metrics for the objective assessment of
capacitive deionization systems. Water
Research, 152, 126-137. DOI: 10.1016/j.
watres.2018.10.074

Hellstern, T. R., Nielander, A. C.,
Chakthranont, P, King, L. A, Willis, J.

J., Xu, S., Macisaac, C., Hahn, C., Bent, S.
F., Prinz, F. B., & Jaramillo, T. F. (2019).
Nanostructuring Strategies to Increase
the Photoelectrochemical Water Splitting
Activity of Silicon Photocathodes. ACS
Applied Nano Materials, 2(1), 6-11. DOI:
10.1021/acsanm.8b01966

Helveston, J. P., Seki, S. M., Min, J.,
Fairman, E., Boni, A. A., Michalek, J.].,

& Azevedo, I. M. L. (2019). Choice at the
pump: measuring preferences for lower-
carbon combustion fuels. Environmental
Research Letters, 14,084035. DOI:
10.1088/1748-9326/ab2bd2

Hovish, M. Q., Rolston, N., Briining,

K., Hilt, F,, Tassone, C., & Dauskardt,

R. H. (2019). Crystallization kinetics of
rapid spray plasma processed multiple
cation perovskites in open air. Journal
of Materials Chemistry A, 8(1), 169-176.
DOI: 10.1039/c9ta07980g

Howland, M. F,, Ghate, A. S., & Lele, S. K.
(2020). Influence of the geostrophic wind
direction on the atmospheric boundary
layer flow. Journal of Fluid Mechanics,
883.DOI: 10.1017/jfm.2019.889

Howland, Michael F., Lele, S. K., &
Dabiri, J. O. (2019). Wind farm power
optimization through wake steering.
Proceedings of the National Academy
of Sciences, 116(29), 14495-14500. DOI:
10.1073/pnas.1903680116

78

Hu, X., Onorij, S., Howey, D. A, Li, Z., &
Zou, C.(2020). Guest Editorial: Special
Section on Advanced Informatics for
Energy Storage Systems in Electrified
Vehicles and Smart Grids. IEEE
Transactions on Industrial Informatics,
16(5), 3330-3334. DOI: 10.1109/
T11.2019.2962855

Ikehara, R., Morooka, K., Suetake, M.,
Komiya, T., Kurihara, E., Takehara, M.,
Takami, R., Kino, C., Horie, K., Takehara,
M., Yamasaki, S., Ohnuki, T., Law, G. T.
W., Bower, W., Grambow, B., Ewing, R.
C., & Utsunomiya, S. (2020). Abundance
and distribution of radioactive cesium-
rich microparticles released from the
Fukushima Daiichi Nuclear Power Plant
into the environment. Chemosphere,
241, 125019. DOLI: 10.1016/j.
chemosphere.2019.125019

Jaffe, A., Mack, S. A., Lin, Y., Mao, W. L.,
Neaton, J. B., & Karunadasa, H. I. (2019).
High Compression-Induced Conductivity
in a Layered Cu-Br Perovskite.
Angewandte Chemie - International
Edition, 59(10), 4017-4022. DOI: 10.1002/
anie.201912575

Jain, R. K., & Abraham, D. (2019).
Computational Approaches to Enable
Smart and Sustainable Urban Systems.
Journal of Computing in Civil
Engineering, 33(6), 02019001. DOI:
10.1061/(asce)cp.1943-5487.0000850

Kunz, L. Y., Diroll, B. T., Wrasman,

C.J., Riscoe, A. R, Majumdar, A., &
Cargnello, M. (2019). Artificial inflation of
apparent photocatalytic activity induced
by catalyst-mass-normalization and a
method to fairly compare heterojunction
systems. Energy and Environmental
Science, 12(5), 1657-1667. DOI: 10.1039/
c9ee00452a

Lai, J. C., Jia, X. Y., Wang, D. P,, Deng, Y.
B., Zheng, P, Li, C. H., Zuo, J. L., & Bao, Z.
(2019). Thermodynamically stable whilst
kinetically labile coordination bonds lead
to strong and tough self-healing polymers.
Nature Communications, 10(1), 1-9. DOI:
10.1038/s41467-019-09130-z

Lee, H. L., & Zhang, H. (2019).
Introduction to the Special Issue

on Innovations and Sustainability.
Production and Operations Management,
28(12),2929. DOLI: 10.1111/poms.13113

Lee, I., Rolston, N., Brunner, P. L., &
Dauskardt, R. H. (2019). Hole-Transport
Layer Molecular Weight and Doping
Effects on Perovskite Solar Cell Efficiency
and Mechanical Behavior. ACS Applied
Materials and Interfaces, 11(26), 23757~
23764.DOI: 10.1021/acsami.9b05567

Lee, J. K., Walker, K. L., Han, H. S., Kang,
J., Prinz, F. B., Waymouth, R. M., Nam,
H.G., & Zare, R. N. (2019). Spontaneous
generation of hydrogen peroxide from
aqueous microdroplets. Proceedings

of the National Academy of Sciences,
116(39), 19294-19298. DOI: 10.1073/
pnas.1911883116

Lesic, V., Glasgo, B., Krishnamurti, T,
Bruin, W. B. de, Davis, M., & Azevedo,
I. L. (2019). Comparing consumer
perceptions of appliances’ electricity
use to appliances’ actual direct-metered
consumption. Environmental Research
Communications, 1(11), 111002. DOI:
10.1088/2515-7620/AB4A99

Levi, P.]., Kurland, S. D., Carbajales-
Dale, M., Weyant, J. P., Brandt, A. R.,

& Benson, S. M. (2019). Macro-Energy
Systems: Toward a New Discipline.
Joule, 3(10), 2282-2286. DOL: 10.1016/j.
joule.2019.07.017

Li, P. S., Wu, W. M., Phillips, D. H.,
Watson, D. B., Kelly, S., Li, B., Mehlhorn,
T., Lowe, K., Earles, J., Tao, H. C., Zhang,
T., & Criddle, C. S. (2019). Uranium
sequestration in sediment at an iron-rich
contaminated site at Oak Ridge, Tennessee
via. bioreduction followed by reoxidation.
Journal of Environmental Sciences
(China), 85, 156-167. DOI: 10.1016/j.
jes.2019.05.028

Li, Z., & Lepech, M. (2019). Deterioration
Modeling of Large Glass Fiber Reinforced
Polymer Composite Structures/Systems.
Proceedings of the American Society for
Composites — Thirty-Fourth Technical
Conference, 0(0). DOI: 10.12783/
ASC34/31346

Liao, Y., Kiremidjian, A. S., Rajagopal,

R., & Loh, C.-H. (2019). Structural
Damage Detection and Localization
with Unknown Postdamage Feature
Distribution Using Sequential Change-
Point Detection Method. Journal

of Aerospace Engineering, 32(2),
04018149. DOI: 10.1061/(ASCE)AS.1943-
5525.0000979

Liu, Jun, Bao, Z., Cui, Y., Dufek, E. J.,
Goodenough, J. B., Khalifah, P, Li, Q.,
Liaw, B. Y., Liu, P., Manthiram, A., Meng,
Y. S., Subramanian, V. R., Toney, M. F.,
Viswanathan, V. V., Whittingham, M. S.,
Xiao, J., Xu, W,, Yang, J., Yang, X. Q., &
Zhang, J. G. (2019). Pathways for practical
high-energy long-cycling lithium metal
batteries. Nature Energy, 4(3) 180-186.
DOI: 10.1038/541560-019-0338-x

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Liu, Z., Ivanco, A., & Onori, S. (2019).
Aging characterization and modeling of
nickel-manganese-cobalt lithium-ion
batteries for 48V mild hybrid electric
vehicle applications. Journal of Energy
Storage, 21, 519-527. DOI: 10.1016/j.
est.2018.11.016

Long, W., Nie, Y., Li, Y., & Brandt, A.
(2020) Optimal Design of the Power
Generation Network in California:
Moving towards 100% Renewable
Electricity by 2045. International Journal
of Energy and Power Engineering, 14(2).
DOI: 10.5281/zenodo.3669281

Lopez, J., Mackanic, D. G, Cui, Y., &
Bao, Z.(2019). Designing polymers for
advanced battery chemistries. Nature
Reviews Materials, 4(5), 312-330. DOI:
10.1038/s41578-019-0103-6

Mackanic, D. G,, Yan, X., Zhang, Q.,
Matsuhisa, N., Yu, Z., Jiang, Y., Manika,
T., Lopez, ]., Yan, H,, Liuy, K., Chen, X.,
Cui, Y., & Bao, Z. (2019). Decoupling

of mechanical properties and ionic
conductivity in supramolecular lithium
ion conductors. Nature Communications,
10(1), 1-11. DOI: 10.1038/s41467-019-
13362-4

Malhotra, A., Todd-Brown, K., Nave, L.

E., Batjes, N. H., Holmquist, J. R., Hoyt, A.
M., Iversen, C. M., Jackson, R. B., Lajtha,
K., Lawrence, C., Vindulkovi, O., Wieder,
W., Williams, M., Hugelius, G., & Harden,
J.(2019). The landscape of soil carbon
data: Emerging questions, synergies

and databases. Progress in Physical
Geography: Earth and Environment, 43(5),
707-719. DOI: 10.1177/0309133319873309

Masnadi, M. S., Perrier, P. R., Wang, J.,
Rutherford, J., & Brandt, A. R. (2020).
Statistical proxy modeling for life cycle
assessment and energetic analysis.
Energy, 194, 116882. DOI: 10.1016/j.
energy.2019.116882

Mayfield, E. N., Cohon, J. L., Muller, N.
Z.,Azevedo, I. M. L., & Robinson, A. L.
(2019). Cumulative environmental and
employment impacts of the shale gas
boom. Nature Sustainability, 2(12), 1122-
1131. DOI: 10.1038/541893-019-0420-1

McKay, L. S., Kunz, L. Y., & Majumdar,

A. (2019). Electrochemical Redox
Refrigeration. Scientific Reports, 9(1), 1-8.
DOI: 10.1038/541598—019—50118—y

Meunier, S., Heinrich, M., Quéval,

L., Cherni, J. A., Vido, L., Darga, A.,
Dessante, P., Multon, B., Kitanidis, P. K.,
& Marchand, C. (2019). A validated model
of a photovoltaic water pumping system
for off-grid rural communities. Applied
Energy, 241, 580-591. DOL: 10.1016/j.
apenergy.2019.03.035

Meunier, S., Kitanidis, P. K., Marchand, C.,
Queval, L., Heinrich, M., de la Fresnaye,

E. A, Cherni, J. A, Vido, L., Darga, A,
Dessante, P., & Multon, B. (2020). Effect

of irradiance data on the optimal sizing

of photovoltaic water pumping systems.
2019 IEEE 46th Photovoltaic Specialists
Conference (PVSC). 0653-0658. DOI:
10.1109/pvsc40753.2019.8981282

Meunier, S., Queval, L., Darga, A.,
Dessante, P., Marchand, C., Heinrich,
M, Cherni, J. A., De La Fresnaye, E. A,
Vido, L., Multon, B., & Kitanidis, P. K.
(2019, May 1). Modelling and optimal
sizing of photovoltaic water pumping
systems - Sensitivity analysis. 2019 14th
International Conference on Ecological
Vehicles and Renewable Energies, EVER
2019. DOI: 10.1109/EVER.2019.8813580

Moffitt, S. L., Hacke, P., Dauskardt, R.

H., Schelhas, L. T., Yan Yuen, P., Owen-
Bellini, M., Miller, D. C,, Jenket, D.R.,
Maes, A. M., Hartley, J. Y., Sinha, A.,

& Karin, T. (2020). Understanding PV
Polymer Backsheet Degradation through
X-ray Scattering. 2394-2397. DOI:
10.1109/pvsc40753.2019.8981252

Munroe, D. K., Batistella, M., Friis, C.,
Gasparri, N. I, Lambin, E. F,, Liu, J.,
Meyfroidt, P., Moran, E., & Nielsen, J. @.
(2019). Governing flows in telecoupled
land systems. Current Opinion in
Environmental Sustainability, 38, 53-59.
DOI: 10.1016/j.cosust.2019.05.004

Na, S.1, Seo, Y. H., Nah, Y. C, Kim, S. S,
Heo, H., Kim, J. E., Rolston, N., Dauskardt,
R.H., Gao, M., Lee, Y., & Vak, D. (2019).
High Performance Roll-to-Roll Produced
Fullerene-Free Organic Photovoltaic
Devices via Temperature-Controlled

Slot Die Coating. Advanced Functional
Materials, 29(6), 1805825. DOI: 10.1002/
adfm.201805825

Na, S, Seo, Y., Nah, Y., Kim, S., Heo, H.,
Kim, J., Rolston, N., Dauskardt, R. H., Gao,
M., Lee, Y., & Vak, D. (2019). Photovoltaic
Devices: High Performance Roll-to-

Roll Produced Fullerene-Free Organic
Photovoltaic Devices via Temperature-
Controlled Slot Die Coating (Adv. Funct.
Mater. 6/2019). Advanced Functional
Materials, 29(6), 1970037. DOI: 10.1002/
adfm.201970037

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Ni, H., Boon, M., Garing, C., & Benson,
S. M. (2019a). Predicting CO2 residual
trapping ability based on experimental
petrophysical properties for different
sandstone types. International Journal of
Greenhouse Gas Control, 86, 158-176.
DOI: 10.1016/j.ijggc.2019.04.024

Ni, H., Boon, M., Garing, C., & Benson,
S. M. (2019b). Coreflooding data on nine
sandstone cores to measure CO2 residual
trapping. Data in Brief, 25, 104249. DOI:
10.1016/j.dib.2019.104249

Nielander, A. C., McEnaney, J. M.,
Schwalbe, J. A., Baker, J. G., Blair, S.].,
Wang, L., Pelton, J. G., Andersen, S. Z.,
Enemark-Rasmussen, K., lolil, V., Yang,
S., Bent, S. F.,, Cargnello, M., Kibsgaard,
J., Vesborg, P. C. K., Chorkendorff, I, &
Jaramillo, T. F. (2019). A versatile method
for ammonia detection in a range of
relevant electrolytes via direct nuclear
magnetic resonance techniques. ACS
Catalysis, 9(7), 5797-5802. DOI: 10.1021/
acscatal.9b00358

Peng, B.Y,, Su, Y., Chen, Z., Chen, J., Zhou,
X., Benbow, M. E., Criddle, C. S., Wu, W.
M., & Zhang, Y. (2019). Biodegradation

of Polystyrene by Dark (Tenebrio
obscurus) and Yellow (Tenebrio molitor)
Mealworms (Coleoptera: Tenebrionidae).
Environmental Science and Technology,
53(9), 5256-5265. DOI: 10.1021/acs.
est.8b06963

Plambeck, E. L., & Ramdas, K. (2020).
Alleviating poverty by empowering
women through business model
innovation: Manufacturing & service
operations management insights and
opportunities. Manufacturing and Service
Operations Management, 22(1), 123-134.
DOI: 10.1287/msom.2019.0844

Plata, D. L., Jackson, R. B., Vengosh, A., &
Mouser, P. J. (2019). More than a decade
of hydraulic fracturing and horizontal
drilling research. Environmental Science:
Processes and Impacts, 21(2), 193-194.
DOI: 10.1039/c9em90004g

Prasanna, R., Leijtens, T., Dunfield, S. P,
Raiford, J. A., Wolf, E. J., Swifter, S. A,
Werner, J., Eperon, G. E., de Paula, C.,
Palmstrom, A. F.,, Boyd, C. C., van Hest,
M. F. A.M,, Bent, S. F, Teeter, G., Berry,
J.J., & McGehee, M. D. (2019). Design of
low bandgap tin—lead halide perovskite
solar cells to achieve thermal, atmospheric
and operational stability. Nature Energy,
4(11), 939-947. DOI: 10.1038/s41560-019-
0471-6

79



Qin, Chuanshen, Wong-Parodi, G., &

Fan, B. (2020). Different preferences

for recovery options of residential fire
disasters: The effect of decision role and
stressed emotion. International Journal of
Disaster Risk Reduction, 43, 101383. DOI:
IO.1016/j.ijdrr.2019.101383

Raiford, J. A., Belisle, R. A., Bush, K. A.,
Prasanna, R., Palmstrom, A. F., McGehee,
M. D, & Bent, S. F. (2019). Atomic layer
deposition of vanadium oxide to reduce
parasitic absorption and improve stability
in n-i-p perovskite solar cells for tandems.
Sustainable Energy and Fuels, 3(6),
1517-1525. DOI: 10.1039/c9se00081j

Raiford, J. A., Boyd, C. C., Palmstrom,
A.F., Wolf, E.]., Fearon, B. A., Berry, J.

J., McGehee, M. D,, & Bent, S. F. (2019).
Enhanced Nucleation of Atomic Layer
Deposited Contacts Improves Operational
Stability of Perovskite Solar Cells in

Air. Advanced Energy Materials, 9(47),
1902353. DOI: 10.1002/aenm.201902353

Ravikumar, A. P, Sreedhara, S., Wang,

J., Englander, J., Roda-Stuart, D., Bell,

C., Zimmerle, D., Lyon, D., Mogstad,

I., Ratner, B., & Brandt, A. R. (2019).
Single-blind inter-comparison of methane
detection technologies - results from

the Stanford/EDF Mobile Monitoring
Challenge. Elem Sci Anth, 7(1), 37. DOL:
10.1525/elementa.373

Reid, W. V., Ali, M. K., & Field, C. B.
(2020). The future of bioenergy. Global
Change Biology, 26(1), 274-286. DOLI:
10.1111/gcb.14883

Roedel, H., Rosa, I., Allende, M. L., Lepech,
M. D, Loftus, D.]., & Garboczi, E. J.
(2019). Prediction of ultimate compressive
strength for biopolymer-bound soil
composites (BSC) using sliding wingtip
crack analysis. Engineering Fracture
Mechanics, 218, 106570. DOI: 10.1016/j.
engfracmech.2019.106570

Roth, J., Bailey, A., Choudhary, S., &
Jain, R. K. (2019). Spatial and Temporal
Modeling of Urban Building Energy
Consumption Using Machine Learning
and Open Data. Computing in Civil
Engineering 2019: Smart Cities,
Sustainability, and Resilience - Selected
Papers from the ASCE International
Conference on Computing in Civil
Engineering 2019, 459-467. DOI:
10.1061/9780784482445.059

Roth, J., Lim, B., Jain, R. K., & Grueneich,
D. (2020). Examining the feasibility of
using open data to benchmark building
energy usage in cities: A data science and
policy perspective. Energy Policy, 139,
111327. DOI: 10.1016/j.enpol.2020.111327

80

Ruhlandt, R. W. S, Levitt, R., Jain, R.,

& Hall, D. (2020). Drivers of Data and
Analytics Utilization within (Smart)
Cities: A Multimethod Approach. Journal
of Management in Engineering, 36(2),
04019050. DOI: 10.1061/(ASCE)ME.1943-
5479.0000762

Salanié, B., & Wolak, F. (2019). Fast,
“Robust”, and Approximately Correct:
Estimating Mixed Demand Systems.
NBER Working Paper No. 25726. DOI:
10.3386/w25726

Scheideler, W. J., Rolston, N., Zhao, O.,
Zhang, J., & Dauskardt, R. H. (2019). Rapid
Aqueous Spray Fabrication of Robust NiO
x : A Simple and Scalable Platform for
Efficient Perovskite Solar Cells. Advanced
Energy Materials, 9(19), 1803600. DOTI:
10.1002/aenm.201803600

Shen, S. V., Cain, B. E., & Hui, . (2019).
Public receptivity in China towards wind
energy generators: A survey experimental
approach. Energy Policy, 129, 619-627.
DOI: 10.1016/j.enpol.2019.02.055

Sinitskaya, E., Gomez, K. J., Bao, Q.,
Yang, M. C., & Macdonald, E. F. (2019).
Examining the Influence of Solar

Panel Installers on Design Innovation
and Market Penetration. Journal of
Mechanical Design, Transactions of the
ASME, 141(4). DOI: 10.1115/1.4042343

Small, M. J., Wong-Parodi, G., Kefford,
B. M., Stringer, M., Schmeda-Lopez, D.
R., Greig, C., Ballinger, B., Wilson, S.,

& Smart, S. (2019). Generating linked
technology-socioeconomic scenarios for
emerging energy transitions. Applied
Energy, 239, 1402-1423. DOI: 10.1016/j.
apenergy.2019.01.215

Sonta, A.]., Asce, S. M,, Jain, R. K., & Asce,
A. M. (n.d.). Optimizing Neighborhood-
Scale Walkability.

Sonta, A.J., & Jain, R. K. (2019). Data-
Driven Building Layout Optimization
for Energy Efficiency. In International
Conference on Applied Energy.

Spurlock, C. A,, Sears, J., Wong-Parodi, G.,
Walker, V., Jin, L., Taylor, M., Duvall, A.,
Gopal, A., & Todd, A. (2019). Describing
the users: Understanding adoption of

and interest in shared, electrified, and
automated transportation in the San
Francisco Bay Area. Transportation
Research Part D: Transport and
Environment, 71, 283-301. DOI:
10.1016/j.trd.2019.01.014

Srivastava, C., Yang, Z., & Jain, R. K.
(2019). Understanding the adoption and
usage of data analytics and simulation
among building energy management
professionals: A nationwide survey.
Building and Environment, 157, 139-164.
DOI: 10.1016/j.buildenv.2019.04.016

Suetake, M., Nakano, Y., Furuki, G.,
Ikehara, R., Komiya, T., Kurihara, E.,
Morooka, K., Yamasaki, S., Ohnuki, T,
Horie, K., Takehara, M., Law, G. T. W.,
Bower, W.,, Grambow, B., Ewing, R. C.,
& Utsunomiya, S. (2019). Dissolution of
radioactive, cesium-rich microparticles
released from the Fukushima Daiichi
Nuclear Power Plant in simulated

lung fluid, pure-water, and seawater.
Chemosphere, 233, 633-644. DOI:
10.1016/j.chemosphere.2019.05.248

Syal, S. M., Ding, Y., & MacDonald,
E.F. (2019). Agent-based modeling of
decisions and developer actions in wind
farm landowner contract acceptance.
Proceedings of the ASME Design
Engineering Technical Conference, 2B-
2019. DOI: 10.1115/DETC2019-98387

Tan, H., Wong-Parodi, G., & Xu, J. (2020).
Not under my backyard? Psychological
distance, local acceptance, and shale gas
development in China. Energy Research
and Social Science, 61, 101336. DOI:
10.1016/j.erss.2019.101336

Tan, H., Xu, J., & Wong-Parodi, G. (2019).
The politics of Asian fracking: Public
risk perceptions towards shale gas
development in China. Energy Research
and Social Science, 54, 46-55. DOI:
10.1016/j.erss.2019.03.007

Teichgraeber, H., & Brandt, A. R. (2019).
Clustering methods to find representative
periods for the optimization of energy
systems: An initial framework and
comparison. Applied Energy, 239, 1283-
1293. DOI: 10.1016/j.apenergy.2019.02.012

Tew, B. E., Vempati, P, Clinger, L. E.,
Bomberger, C. C., Halaszynski, N.

L., Favaloro, T, Seol, J. H., Feser, J. P.,
Majumdar, A., Shakouri, A., Bowers, J. E.,
Bahk, J. H., & Zide, J. M. O. (2019). High
Thermoelectric Power Factor and ZT in
TbAs:InGaAs Epitaxial Nanocomposite
Material. Advanced Electronic
Materials, 5(4), 1900015. DOI: 10.1002/
2elm.201900015

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



Thind, M. P. S., Tessum, C. W., Azevedo,
I. L., & Marshall, J. D. (2019). Fine
Particulate Air Pollution from Electricity
Generation in the US: Health Impacts

by Race, Income, and Geography.
Environmental Science and Technology,
53(23), 14010-14019. DOI: 10.1021/acs.
est.9b02527

Tracy, J., Bosco, N., Delgado, C., &
Dauskardt, R. (2020). Durability of
ionomer encapsulants in photovoltaic
modules. Solar Energy Materials and
Solar Cells, 208, 110397. DOI: 10.1016/j.
solmat.2020.110397

Tran, H,, Feig, V.R,, Liu, K., Wu, H. C.,
Chen, R., Xu, J., Deisseroth, K., & Bao, Z.
(2019). Stretchable and Fully Degradable
Semiconductors for Transient Electronics.
ACS Central Science, 5(11), 1884-1891.
DOI: 10.1021/acscentsci.9b00850

Tsao, Y., Lee, M., Miller, E. C., Gao, G,
Park, J., Chen, S., Katsumata, T., Tran,

H., Wang, L. W,, Toney, M. F,, Cuj, Y., &
Bao, Z.(2019). Designing a Quinone-
Based Redox Mediator to Facilitate Li 2

S Oxidation in Li-S Batteries. Joule, 3(3),
872-884.DOI: 10.1016/j.joule.2018.12.018

Tschofen, P., Azevedo, I. L., & Muller, N.
Z.(2019). Fine particulate matter damages
and value added in the US economy.
Proceedings of the National Academy

of Sciences, 116(40), 19857-19862. DOI:
10.1073/pnas.1905030116

Utsunomiya, S., Yokoo, H., Oki, T,
Kawamoto, K., Takeda, A., Wang, H.,

& Ewing, R. C. (2020). Application of
Electron Microscopy to Understanding
Colloid-Facilitated Transport of
Radionuclides at the Mayak Production
Association Facility, Near Lake Karachai,
Russia. In Behavior of Radionuclides in
the Environment I (pp. 177-200). Springer
Singapore. DOI: 10.1007/978-981-15-
0679-6_7

Venugopal, V., Sun, Y., & Brandt, A. R.
(2019). Short-term solar PV forecasting
using computer vision: The search

for optimal CNN architectures for
incorporating sky images and PV
generation history. Journal of Renewable
and Sustainable Energy, 11(6), 066102.
DOI: 10.1063/1.5122796

Volken, S., Wong-Parodi, G., &
Trutnevyte, E. (2019). Public awareness
and perception of environmental,
health and safety risks to electricity
generation: an explorative interview
study in Switzerland. Journal of

Risk Research, 22(4), 432-447. DOI:
10.1080/13669877.2017.1391320

Von Wald, G. A, Stanion, A. J., Rajagopal,
D., & Brandt, A. R. (2019). Biomethane
addition to California transmission
pipelines: Regional simulation of

the impact of regulations. Applied
Energy, 250, 292-301. DOI: 10.1016/j.
apenergy.2019.05.031

Wang, K., Ellsworth, W. L., Beroza, G.
C., Williams, G., Zhang, M., Schroeder,
D., & Rubinstein, J. (2019). Seismology
with dark data: Image-based processing
of analog records using machine
learning for the rangely earthquake
control experiment. Seismological
Research Letters, 90(2 A), 553-562. DOI:
10.1785/0220180298

Wang, Z., Zhang, Z., & Mitch, W. A.
(2020). Role of absorber and desorber
units and operational conditions for
N-nitrosamine formation during
amine-based carbon capture. Water
Research, 170, 115299. DOI: 10.1016/j.
watres.2019.115299

Ward, J. W, Michalek, J.J., Azevedo, I. L.,
Samaras, C., & Ferreira, P. (2019). Effects
of on-demand ridesourcing on vehicle
ownership, fuel consumption, vehicle
miles traveled, and emissions per capita in
U.S. States. Transportation Research Part
C: Emerging Technologies, 108, 289-301.
DOI: 10.1016/j.trc.2019.07.026

Wen, G., & Benson, S. M. (2019). CO2
plume migration and dissolution in
layered reservoirs. International Journal
of Greenhouse Gas Control, 87, 66-79.
DOI: 10.1016/j.ijgge.2019.05.012

Whiston, M. M., Azevedo, I. M. L., Litster,
S., Samaras, C., Whitefoot, K. S., &
Whitacre, J. F. (2019). Meeting U.S. Solid
Oxide Fuel Cell Targets. Joule, 3(9), 2060—
2065. DOIL: 10.1016/j.j0ule.2019.07.018

Wolak, F. A. (2019a). Benefits of purely
financial participants for wholesale and
retail market performance: lessons for
long-term resource adequacy mechanism
design. Oxford Review of Economic
Policy, 35(2), 260-290. DOI: 10.1093/
oxrep/grz007

Wolak, F. A. (2019b). The role of efficient
pricing in enabling a low-carbon
electricity sector. Economics of Energy
and Environmental Policy, 8(2), 29-52.
DOI: 10.5547/2160-5890.8.2.fwol

Wong-Parodi, G., Krishnamurti, T., Gluck,
J., & Agarwal, Y. (2019). Encouraging
energy conservation at work: A field

study testing social norm feedback

and awareness of monitoring. Energy
Policy, 130, 197-205. DOI: 10.1016/j.
enpol.2019.03.028

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW

Wong-Parodi, G., & Small, M. J. (2019). A
Decision-Centered Method to Evaluate
Natural Hazards Decision Aids by
Interdisciplinary Research Teams. Risk
Analysis. DOI: 10.1111/risa.13261

Wuy, J., & Lepech, M. D. (2020).
Incorporating multi-physics deterioration
analysis in building information
modeling for life-cycle management of
durability performance. Automation

in Construction, 110, 103004. DOI:
10.1016/j.autcon.2019.103004

Wu, Y., Schneider, S., Walter, C.,
Chowdhury, A. H., Bahrami, B.,, Wy, H. C,,
Qiao, Q.,, Toney, M. F.,, & Bao, Z. (2020).
Fine-Tuning Semiconducting Polymer
Self-Aggregation and Crystallinity
Enables Optimal Morphology and High-
Performance Printed All-Polymer Solar
Cells. Journal of the American Chemical
Society, 142(1), 392-406. DOI: 10.1021/
jacs.9b10935

Xu, B., Rathod, D., Yebi, A., Filipi, Z.,
Onori, S., & Hoffman, M. (2019). A
comprehensive review of organic rankine
cycle waste heat recovery systems in
heavy-duty diesel engine applications.
Renewable and Sustainable Energy
Reviews, 107, 145-170. DOI: 10.1016/j.
rser.2019.03.012

Yang, Y., Wong-Parodi, G., & Fischhoff,
B. (2019). How stable are preferences
among emerging electricity generation
technologies. Environmental Research
Communications, 1(7), 071002. DOI:
10.1088/2515-7620/AB2ECO

Yang, Z., Gupta, K., & Jain, R. K. (2019).
Due-A: Data-driven Urban Energy
Analytics for understanding relationships
between building energy use and urban
systems. Energy Procedia, 158, 6478-
6483. DOI: 10.1016/j.egypro.2019.01.114

Ye, M., Pasta, M., Xie, X., Dubrawski, K.
L., Xy, ]J., Liu, C., Cuj, Y., & Criddle, C.
S.(2019). Charge-Free Mixing Entropy
Battery Enabled by Low-Cost Electrode
Materials. ACS Omega, 4(7), 11785-11790.
DOI: 10.1021/acsomega.9b00863

Yousefzadeh, M., & Battiato, 1. (2019).
High order ghost-cell immersed boundary
method for generalized boundary
conditions. International Journal of Heat
and Mass Transfer, 137, 585-598. DOI:
10.1016/j.ijheatmasstransfer.2019.03.061

81



Yu, L., Ling, R., Chen, J. P.,, & Reinhard,
M. (2019). Quantitative assessment of

the iron-catalyzed degradation of a
polyamide nanofiltration membrane by
hydrogen peroxide. Journal of Membrane
Science, 588, 117154. DOI: 10.1016/j.
memsci.2019.05.078

Yu, Z., Mackanic, D. G., Michaels, W., Lee,
M,, Pei, A, Feng, D., Zhang, Q., Tsao, Y.,
Amanchukwu, C. V., Yan, X., Wang, H,,
Chen, S., Liu, K., Kang, J., Qin, J., Cui, Y.,
& Bao, Z. (2019). A Dynamic, Electrolyte-
Blocking, and Single-lon-Conductive
Network for Stable Lithium-Metal
Anodes. Joule, 3(11), 2761-2776. DOL:
10.1016/j.j0ule.2019.07.025

Yuan, M., Teichgraeber, H., Wilcox,

J., & Brandt, A. R. (2019). Design and
operations optimization of membrane-
based flexible carbon capture.
International Journal of Greenhouse Gas
Control, 84, 154-163. DOI: 10.1016/j.
ijggc.2019.03.018

82

Yuen, P. Y., Moffitt, S. L., Novoa, F. D,
Schelhas, L. T., & Dauskardt, R. H. (2019).
Tearing and reliability of photovoltaic
module backsheets. Progress in
Photovoltaics: Research and Applications,
27(8), 693-705. DOI: 10.1002/pip.3144

Zahasky, C., & Benson, S. M. (2019).
Spatial and Temporal Quantification of
Spontaneous Imbibition. Geophysical
Research Letters, 46(21), 11972-11982.
DOI: 10.1029/2019GL084532

Zhai, S., Rojas, J., Ahlborg, N., Lim, K.,
Cheng, C. H. M,, Xie, C., Toney, M. F.,
Jung, I.-H., Chueh, W. C., & Majumdar,
A.(2020). High-capacity thermochemical
CO 2 dissociation using iron-poor ferrites
. Energy & Environmental Science, 13(2),
592-600. DOI: 10.1039/c9ee02795¢

Zhan, S., Hou, P,, Enevoldsen, P., Yang,
G., Zhu, J., Eichman, J., & Jacobson,

M. Z.(2020). Co-optimized trading of
hybrid wind power plant with retired EV
batteries in energy and reserve markets
under uncertainties. International
Journal of Electrical Power and Energy
Systems, 117, 105631. DOI: 10.1016/j.
ijepes.2019.105631

Zhang, L., Fang, Y., Sui, L., Yan, J., Wang,
K., Yuan, K., Mao, W. L., & Zou, B. (2019).
Tuning Emission and Electron-Phonon
Coupling in Lead-Free Halide Double
Perovskite Cs2AgBiCl6 under Pressure.
ACS Energy Letters, 4(12), 2975-2982.
DOI: 10.1021/acsenergylett.9b02155

STANFORD ENVIRONMENTAL RESEARCH 2019 YEAR IN REVIEW



View the online version of this publication for a complete listing of 2019 peer-reviewed
research publications produced by Stanford researchers at:

woods.stanford.edu/research/stanford-environmental-research-year-review

The Stanford
Environmental Research
Year In Review is
produced by the Stanford
Woods Institute for the
Environment.

ABOUT US

The Stanford Woods Institute
for the Environment brings
together experts from all seven
schools at Stanford to produce
breakthrough environmental
solutions that protect and
nurture our planet so it can
meet the vital needs of people
today and of generations to

EDITORIAL STAFF

Editor
DEVON RYAN

Contributing Writers
CHRISTINE BLACK
ROB JORDAN

Graphic Design
JOHN VERDUCCI/STUDIO EM



https://woods.stanford.edu/research/stanford-environmental-research-year-review

Stanford
WoODS

INSTITUTE for the
ENVIRONMENT

O

For more information visit:
woods.stanford.edu

Stanford Woods Institute for the Environment
Stanford University

Jerry Yang & Akiko Yamazaki

Environment & Energy Building — MC 4205

473 Via Ortega

Stanford, CA 94305

Phone: 650.736.8668

Fax: 650.725.3402

environment@stanford.edu



	Research Awards for Environmental Solutions
	Environmental Venture Projects
	Realizing Environmental Innovation Program 

	Funded Project Highlights
	Feedback Between Deforestation and Malaria in the Amazon
	Dangers of Pro-Environment Marketing 
for Cigarettes
	Groundwater Recharge with Recycled Water
	Preventing Wildfires

	Research Highlights
	Cultural Burning and Fire Management 
	Mapping Ecosystem Services
	Green Growth That Works
	New DNA Approach Empowers Conservation
	Ending Illegal Fishing
	Lead Found in Turmeric in South Asia
	Global Inequality and Climate Change
	Influence of Climate on Risk of Armed Conflict
	Climate and Soil Arsenic Threaten Rice Yields
	Recovering Nitrogen from Wastewater
	Natural Climate Solutions and Decarbonization
	Methane Removal and Atmospheric Restoration
	Mapping Symbiotic Relationships in Forests
	Nature and Mental Health
	Impacts of High-Tide Flooding
	Evaluating Natural Hazard Decision Aids
	Prawn Aquaculture Can Fight Poverty 
and Disease
	Extending Records of Antarctic Change
	Greenland’s Impact on the Atlantic Jet Stream
	Collapse of Mexico’s Jumbo Squid Fishery
	Heartbeat of a Blue Whale Recorded
	Modeling Land Subsidence
	Predicting Fire in South Asian Peatlands

	Fellows
	Affiliated Faculty & Researchers
	citations

