
Addressing new challenges through    
fire research at DRI
Wildfires have always been a part of life in the Western U.S. — but a warming climate has 
contributed to increases in wildfire season length, wildfire frequency, and burned area. In 2021, 
wildfires burned more than 6 million acres in the Western U.S., including more than 1.5 million acres 
in the Sierra Nevada — a new record for the region. 
 
From providing fire weather data to analyzing impacts of wildfires on air quality and on soils, DRI 
scientists are working to develop a holistic understanding of wildfires, through projects that harness 
DRI’s broad expertise and capabilities in areas such as remote sensing, air pollution, atmospheric 
dynamics, hydrology, and soil sciences. 

In May 2022, the Nevada System of Higher Education (NSHE) was awarded $20 million from the 
National Science Foundation Established Program to Stimulate Competitive Research (NSF EPSCoR) 
for the Harnessing the Data Revolution for Fire Science Project. In this project, DRI will partner 
with faculty and students from across NSHE to increase the capacity of Nevada for wildland fire 
research, education, and workforce development via technology-enhanced fire science in sagebrush 
ecosystems. 
 
DRI’s ongoing work in the realm of fire research consists of both user-driven projects and 
researcher-driven projects. User-driven projects respond to specific operational needs of land 
management agencies and other entities involved in fire operations, while researcher-driven 
projects are initiated by DRI researchers interested in finding answers to specific scientific, fire-
related questions. 
 
DRI’s Western Regional Climate Center (WRCC) provides high-quality weather and climate data to 
inform fire-related tactical, strategic, policy, and planning decisions by land management agencies. 
Our Program for Climate, Ecosystem, and Fire Applications (CEFA) conducts research on the 
relationships between climate, weather, fire, and ecosystems and to develop fire-related decision-
support tools for land management agencies. 
 
Across the Institute, DRI scientists are making great contributions in the areas of fire weather 
data and predictions; pre-fire conditions and management; fire and smoke forecasting and health 
impacts; and fire-related public and agency communications. As wildfires continue to present 
new challenges, DRI is proud to be working at the forefront of fire research, helping western 
communities better understand how to live and thrive in fire-adapted landscapes.
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Wildfire numbers at DRI
30+ 
research projects 
examining different 
aspects of fire, smoke,
air quality, and models.

2types of wildfire focused 
projects: User-Driven and 
Research-Driven. The first 
responding to operational needs, 
the second focused on questions 
developed by DRI scientists.

General 
Wildfire 
STATS

Largest WILDFIRES  in California
Since 1932

4 MAJOR RESEARCH THEMES
• Fire weather data and predictions
• Pre-fire conditions and management
• Fire and smoke forecasting and health impacts
• Fire-related public and agency communications

1996 Western Regional Climate Center (WRCC) was 
founded and provides high-quality weather and climate 
data to inform fire-related tactical, strategic, policy, and 
planning decisions by land management agencies.

1998 Program for Climate, Ecosystem, and 
Fire Applications (CEFA) conducts research on the 
relationships between climate, weather, fire, and 
ecosystems and to develop fire-related decision-support 
tools for land management agencies.

• Insured damage from global wildfires in 2021 was $5 billion, marking the  
seventh consecutive year that insured wildfire losses surpassed $2 billion   
(SOURCE: YALE CLIMATE CONNECTIONS)

• Number of wildfires in U.S. in 2021: 58,985 (SOURCE: NIFC)

 —Number of human-caused wildfires in U.S. in 2021: 52,641 (89%) (SOURCE: NIFC) 
  —Number of lightning-caused wildfires in U.S. in 2021: 6,344 (11%) (SOURCE: NIFC)

• Federal firefighting costs in 2021 (suppression only): $4.389 billion (SOURCE: NIFC)

In May 2022, a team led by scientists from DRI in Reno, Nevada departed for Tunu, Greenland. 
They were joined by ice drilling, Arctic logistics, and mountaineering experts. Together, the 
team set out to collect a 440 meter-long ice core representing 4,000 years of Earth and human 
history. Learn more in our winter semi-annual report.

PHOTO CLOCKWISE: Joe McConnell, Ph.D., lead researcher, measuring an ice core extracted 
from Greenland ice-sheet; ice core recently extracted; dome at camp in Greenland;  Sophia 
Wensman, Ph.D., post-doctoral researcher preparing to extract ice cores; ice core being split at 
the National Ice Core Facility in Lakewood, CO; camp on the Greenland ice sheet; directional 
sign at Greenland camp in the arctic circle.

NEXT ISSUE:  ICE CORE RESEARCH Dear Friend of DRI, 

It’s an exciting time at DRI as our scientists and the students who work alongside them 
conduct global research to understand and help address some of the most challenging 
environmental issues.

In this semi-annual report, we feature research in the critical area of wildfire science. We 
also provide research highlights on the impact of extreme heat on outdoor workers, trends 
in atmospheric thirst, forecasting floods during winter storms, improving air quality in 
Oceano Dunes, and the work of the Healthy Nevada Project to improve health outcomes in 
Nevada. We also share a DRI Foundation update highlighting recent gifts.

Our scientists and support staff are committed to research that helps improve the lives of Nevadans, and I was 
honored to recognize many colleagues at our annual Celebration of Science awards event. The groundbreaking 
research we do in Nevada and around the world would not be possible without our dedicated scientists and staff. 

I hope you enjoy the stories about the impactful science and the inspiring solutions we’ve highlighted.

Kumud Acharya, Ph.D.
President
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All but 3 of the top
20 LARGEST WILDFIRES  
have occurred since 2000

*Source: Cal Fire
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Improving health outcomes in Nevada
The Healthy Nevada Project is a genetic screening and population health research 
project that launched in 2016 as a partnership between DRI and Renown Health. The 
project was created to benefit the health outcomes of Nevadans and now has more than 
50,000 participants. During spring 2022, the research team made several significant 
contributions in the areas of genetics and population health. One new study found that 
the body mass index (BMI) of Healthy Nevada Project participants increased with the 
number of traumatic events experienced in childhood. The same research showed that 
specific mutations alter this response (BMI), in tandem with these childhood traumas. 
Some of these mutations fall within genomic regions associated with schizophrenic 
disorders. A second study highlighted the importance of follow-up education with 
health care providers and project participants after a genetic diagnosis of a CDC Tier 
1 condition (Hereditary Breast and Ovarian Cancer Syndrome, Lynch Syndrome, and 
Familial Hypercholesterolemia) and has resulted in changes in patient care at Renown 
Health. DRI authors on these two studies included Joseph Grzymski, Ph.D., Karen 
Schlauch, Ph.D., Robert Read, M.S., Iva Neveux, M.S., Bruce Lipp, B.S., Gai Elhanan, M.D., 
Daniel Kiser, M.S., and William Metcalf, M.S.

Exploring extreme heat impacts 
to outdoor workers 
Working outdoors during periods of extreme heat can cause discomfort, 
heat stress, or heat illnesses — all growing concerns for people who live 
and work in the Southwestern U.S. In new research that published in May 
2022, DRI’s Erick Bandala and scientists from Nevada State College and 
the Guinn Center for Policy Priorities explored the growing threat that 
extreme heat poses to workforce health in three of the hottest cities in 
North America — Las Vegas, Los Angeles, and Phoenix. Study findings 
showed that female outdoor workers are experiencing disproportionate 
impacts, and that more experienced outdoor workers are at higher risk 
than those with fewer years on the job. They also found evidence that 
heat-related injuries are keeping many outdoor workers away from work 
for more than 30 days. These and other lessons from the study will be 
useful to policymakers, employers, and outdoor workers in areas that 
suffer from extreme heat. This research received widespread media 
coverage and was featured in Time Magazine and The Washington Post.

Forecasting flood risk during winter storms
In the Sierra Nevada, midwinter “rain-on-snow” events occur when rain falls onto existing 
snowpack and have resulted in some of the region’s biggest and most damaging floods. Rain-
on-snow events are projected to increase in size and frequency in the coming years, but little 
guidance exists for water resource managers on how to mitigate flood risk during times of rapidly 
changing snowpack. During spring 2022, a team from DRI, University of California, Berkeley, 
the National Weather Service, and University of Nevada, Reno published a study providing the 
framework for a snowpack decision support tool that could help water managers prepare for 
potential flooding during rain-on-snow events. The framework uses hourly data from existing 
snow monitoring stations, and was led by DRI Graduate Assistant Anne Heggli, M.S., with support 
from faculty advisor Ben Hatchett, Ph.D.

Investigating 
trends in 
atmospheric thirst
In arid Western states, the climate is 
growing warmer and drier, leading to 
increased demand for water resources 
from humans and ecosystems. Now, 
the atmosphere across much of the 
U.S. is also demanding a greater share 
of water than it used to, according to 
new research findings from a DRI-led 
study that published in April 2022. The 
study assessed trends in evaporative 
demand, or “atmospheric thirst,” across 
the U.S. during a 40-year period from 
1980-2020 using five datasets. Their 
findings showed substantial increases 
in atmospheric thirst across much of 
the Western U.S. during the past 40 
years, with the largest increases in an 
area centered around the Rio Grande 
and Lower Colorado rivers. DRI study 
authors included Christine Albano, Ph.D., 
Daniel McEvoy, Ph.D., Justin Huntington, 
Ph.D., Charles Morton, M.S., Michael 
Dettinger, Ph.D., and Thomas Ott, M.S. 
This research received widespread media 
coverage, and was featured in the L.A. 
Times and Scientific American.

Figure showing changes in atmospheric 
thirst, measured in terms of reference 
evapotranspiration (mm), from 1980-2020. 

Reducing dust and improving air 
quality in Oceano Dunes 
DRI has been working with California State Parks for more than a decade to 
understand better the Oceano Dunes State Vehicular Recreation Area’s dust 
emission system on the Central Coast. The Oceano Dunes State Vehicular Recreation 
Area allows off-highway vehicle activity on this coastal dune system. 

Under conditions of elevated wind speeds, dust emissions from within the park 
degrade regional air quality. Under a Stipulated Order of Abatement, California State 
Parks is required to mitigate the impact of the dust on air quality. DRI has been 
using environmental monitoring to quantify the effect of off-highway vehicle activity 
on dust emissions and air quality modeling to assess the downwind impacts of the 
emissions and the subsequent effects of dust controls. DRI has developed dust 
control strategies that have been emplaced in the Oceano Dunes State Vehicular 
Recreation Area and have demonstrated that these management efforts have 
significantly reduced the dust from the Oceano Dunes State Park and improved
air quality.

Supporting wildfire 
preparedness 
As the climate warms, wildfires in the Sierra Nevada are happening 
at unprecedented sizes and intensities, threatening communities and 
resources throughout Nevada and California. For fire managers trying 
to understand and predict fire behavior, access to accurate information 
for decision-making has never been more important. In March 2022, 
Tim Brown, Ph.D. of DRI, received a generous grant from the NV 
Energy Foundation to support the development of a Weather and 
Research Forecast advanced modeling tool that simulates weather, 
fire, and smoke for firefighting and prescribed fire operations. Funds 
from the new NV Energy Foundation grant will be used to expand a 
current high-performance computer system. The system will provide 
an interface where users such as prescribed fire managers can conduct 
simulations of fire spread and smoke behavior. This grant exemplifies 
how community organizations like NV Energy can partner with DRI 
scientists to develop solutions to the problems that face our society 
and environment.
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SMOKE MODEL CREDIT: Adam Kochanski/San Jose State University

DRI FOUNDATION, EXPANDING RESEARCH OPPORTUNITIES

The DRI Foundation helps to maximize DRI’s global environmental impact by securing philanthropic funding and promoting DRI 
to various constituencies. With the support of its engaged trustees, the Foundation has secured funding to expand the research 
of our scientists. 

One example of this impactful support is the generous grant from the NV Energy Foundation to support the development of a 
Weather and Research Forecast advanced modeling tool that simulates weather, fire, and smoke for firefighting and prescribed 
fire operations. Funds from the new NV Energy Foundation grant will be used to expand a current high-performance computer 
system, providing an interface where users, such as prescribed fire managers, can conduct simulations of fire spread and smoke 
behavior. 

Another generous philanthropic gift is the Harold J. Kruse Farming & Environment Award, recently established by DRI Foundation 
Trustee Stephanie Kruse to honor her father’s memory and recognize his farming business sense. Harold J. Kruse was born in 
1920 near George, Iowa, and was shaped by growing up during the Depression, along with a strong German belief that owning 
land was the key to success and the future. He used his business and finance expertise to parlay that into owning some of the 
best farmland in Iowa. Kruse also was innovative and created a farm corporation for tax benefits and was masterful in deciding 
when to sell corn and soybeans he had stored to optimize his revenue. In addition to being a very intelligent businessman, he 
was also generous and charitable. Through Kruse’s Environment Award, DRI scientists will have the opportunity to compete for 
research funding that explores activities and phenomena connected to farming and the environment. 

With a $43 million endowment, the DRI Foundation raises awareness, establishes partnerships, and secures funding to support 
and advance the mission of DRI.

For more information on how you can partner with DRI researchers on impactful science that inspires solutions, please contact 
Kristin Burgarello, Director of Advancement, at 775.673.7386 or Kristin.Burgarello@dri.edu.
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