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Hawai‘i’s year-round sunshine, mild weather
and clear blue ocean certainly leads to a
more active and healthier lifestyle for its
residents — resulting in Hawai‘i being named
as the healthiest state in the U.S. for the ninth
time by the United Health Foundation.
Despite the accolades, there is still much work to be done to improve health care in the
state. Hawai‘i is in the midst a physician shortage, especially on the rural Neighbor Islands, of
specialists and primary care providers — resulting in extremely long waits for appointments
or necessitating travel to Honolulu. Native Hawaiian and Pacific Island residents face continuing socio-economic health disparities, while the absence of effective behavioral health
programs has led to a significant increase in the state’s homeless population. Hawai‘i also
has the highest prevalence of tooth decay among children in the nation, and its role as an
international hub leaves the state vulnerable to infectious disease outbreaks.
In response, the University of Hawai‘i System (UH System) is leading the charge to
improve health care and related policies through the establishment of the UHealthy Hawai‘i
initiative. The collaboration of local hospitals, health care insurers, business organizations,
government and leading UH health science programs — like the John A. Burns School of
Medicine, UH Mānoa School of Nursing and Dental Hygiene, UH Cancer Center, UH Hilo’s
Daniel K. Inouye College of Pharmacy, UH West O‘ahu’s Undergraduate Health Science
Program and the UH Community Colleges’ Health Science program — are uniting to help
ensure a robust health workforce, improve and extend lives, promote healthier families and
communities, and advance health in all policies.
As the effects of climate change intensifies, UH President David Lassner launched the
renewal of the UH System’s sustainability and resilience initiative efforts with an exciting
and fast-paced video showcasing the university’s strengths https://www.hawaii.edu/
research/research-related/sustain/. With one of the most geographically diverse island
environments, top-notch researchers and deep cultural connections to ancient Hawai‘i, UH
has positioned itself to serve as a model laboratory of sustainability and resilience efforts
in the state and around the world. The UH Mānoa Institute for Sustainability and Resilience,
a key component of this initiative, is featured in this issue.
Unfortunately, UH lost one of its brightest stars in this effort with the passing of
world-renowned marine biologist Dr. Ruth Gates on October 25, 2018. As director of the
Hawai‘i Institute of Marine Biology, Ruth elevated
coral reef conservation research to new heights
with her unbridled passion and devotion to her
craft. Her contagious enthusiasm also helped to
increase public awareness on the plight of coral
reefs and the urgent need to protect them. She
will be sorely missed.

Vassilis L. Syrmos, PhD
Vice President for Research and Innovation
University of Hawai‘i System
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Astronomy AND Space Exploration

“Currently we do not have the capability
to destroy or deflect a large asteroid heading
towards us,” said UH Astronomer John Tonry,
who also serves as ATLAS project lead. “But
if we can accurately predict when and where
it is going to hit us, we can prepare ourselves
and maybe evacuate the imperiled area.”
PHOTO: An inside view of ATLAS 2 as it begins its sweep of the night sky
Credit: Henry Weiland

Astronomy AND Space Exploration

ATLAS
Telescope
Why Spotting the SpaceX Tesla Roadster
WAS Important to Earth’s Safety

When Elon Musk’s Tesla Roadster lifted off from the Kennedy
Space Center aboard his SpaceX Falcon Heavy rocket in
February 2018, it served two distinct purposes. One was to
test the capabilities of the Falcon Heavy, billed as the world’s most
powerful rocket, which may soon help the U.S. get back into the
business of reliably delivering payloads into space. Second, it served
as possibly the greatest free car commercial ever for the Tesla car
brand by its visionary founder.
A third outcome, which arguably may be the most important,
came when images of the Tesla Roadster was captured by the
University of Hawai‘i’s ATLAS (Asteroid Terrestrial-impact Last Alert
System) telescope at a distance of 500,000 miles as it moved away
from Earth at a speed of about 8,000 miles per hour on its journey
to a planned heliocentric orbit around Mars.
“We were lucky to catch the Roadster before sunrise during our
regular observing,” said Larry Denneau, principal investigator for
the ATLAS project. “Although the object was moving away instead
of toward us, this really demonstrated the power of our system to
find small asteroids that could hit Earth, and accurately measure
their orbits to see if they’re dangerous.”
There are several efforts devoted to searching for asteroids and
calculating whether their orbits present a threat to humans. Most of
these, including the University of Hawai‘i’s Pan-STARRS (Panoramic
Survey Telescope and Rapid Response System) located near the
summit of Haleakalā on the island of Maui, are best at finding relatively large asteroids while they are still a great distance from the
Earth. It is estimated that Pan-STARRS has found more than 90 percent of the largest, most dangerous asteroids known as “dinosaur
killers,” with none posing a current threat to the Earth.
The ATLAS project, developed and operated by the Institute for
Astronomy (IfA) at the University of Hawai‘i at Mānoa (UH Mānoa)
takes a different approach. Funded by a $5 million National Aeronautics and Space Administration (NASA) grant in 2013, ATLAS is
optimized to find objects which are smaller than those likely to be
found by Pan-STARRS, but which may hit the Earth within a matter of
days. It consists of two telescopes, 100 miles apart, near the summit
of Mauna Loa on Hawai‘i Island and on Haleakalā.
“Currently we do not have the capability to destroy or deflect a
large asteroid heading towards us,” said UH Astronomer John Tonry,
who also serves as ATLAS project lead. “But if we can accurately
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predict when and where it is going to hit us, we can prepare ourselves and maybe evacuate the imperiled area.”
To do so, ATLAS employs a very powerful 110 megapixel camera
that is combined with a comparatively small 50 cm f/2 WrightSchmidt telescope that has a large 7.4 degree field of view equivalent to 15 times the diameter of a full moon — which allows for two
full scans of the visible Hawai‘i sky each night. ATLAS first divides
the sky into 1500 patches, then takes four 30-second exposures of
each patch about 10 minutes apart. A computer then analyzes the
image quartet looking for objects whose positions have changed
during that time, tries to match each discovery with a list of known
asteroids and comets, and eliminates those with orbits are known
to be harmless. The ATLAS system then presents a list of possibly
dangerous moving objects as they are detected. After assessing the
reliability of each discovery, the data is sent to the Minor Planet
Center at the Smithsonian Astrophysical Observatory in Cambridge,
Massachusetts, to coordinate with observatories around the world
to make immediate follow-up measurements needed to refine the
prediction of the asteroid’s path. If an asteroid’s orbit is determined
to be dangerous, usually a few hours later, further assessments are
done by NASA and additional warnings may propagate to the International Asteroid Warning Network (IAWN), who can then coordinate
with area civil defense.
Tonry, a National Academy of Science member and an internationally recognized expert in developing technologies to survey the
sky and find moving and variable objects, such as exploding and
asteroids — played a key role in both the development of ATLAS and
Pan-STARRS. He compared ATLAS’ sensitivity to detecting a match
flame in New York City when viewed from San Francisco.
“Our team predicts that the ATLAS system will offer a oneweek warning for a 50-yard diameter “city killer” asteroid and three
weeks warning for a 150-yard diameter “county killer,” added Tonry.
“That’s enough time to evacuate the area, take measure to protect
buildings and other infrastructure — and to prepare for tsunamis
generated by ocean impacts.”
In June 2018, ATLAS passed another test as it detected a 3-meter
asteroid several hours before impact over Botswana. Prior to the
ATLAS measurement, impact predictions had the asteroid hitting
Earth anywhere from Madagascar to the South Pacific — a range
of over one-half the southern hemisphere. Similar to the spotting
of the Tesla Roadster, ATLAS was not specifically looking for the
asteroid, but it was found during its automatic scanning of the sky.
While the twin ATLAS telescopes are capable of observing the
entire night sky every two nights, this interval can still allow a small,
yet dangerous asteroid to sneak past when ATLAS is not looking. To
increase its sky coverage, the ATLAS project is building two more identical telescopes in South Africa and Chile to complement the northern
pair. These additional telescopes will not only be able to observe the
far southern sky that the telescopes in Hawai‘i cannot see, they will
also be able to observe when it is daytime in Hawai‘i, decreasing the
chance that an incoming asteroid can escape detection.
More information about the UH ATLAS project can be found at
https://fallingstar.com.

“Our team predicts that the ATLAS
system will offer a one-week warning
for a 50-yard diameter “city killer”
asteroid and three weeks warning for a
150-yard diameter “county killer,” added
Tonry. “That’s enough time to evacuate
the area, take measure to protect
buildings and other infrastructure —
and to prepare for tsunamis
generated by ocean impacts.”

TOP, left: Tesla Roadster Credit: SpaceX
TOP, Right: ATLAS 2 Telescope on Mauna Loa
Credit: Henry Weiland
middle, left: Co-PIs John Tonry and Larry
Denneau at the new ATLAS site in South Africa
Credit: Larry Denneau
middle, right: John Tonry looking at the
detectors for the Gigapixel camera
Credit: UH
Bottom: Impact time and location predictions

for asteroid 2018 LA. The long blue bar shows
the predictions prior to ATLAS data being
obtained. The much shorter red bar in the
image shows the prediction including ATLAS
data, while the yellow star marks the actual
location. ATLAS clearly made it possible to
associate the impact with the observed asteroid.
Credit: Aren Heinze, IfA/ATLAS; Brooks Bays, SOEST;
Bill Gray, Project Pluto
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A Hua He Inoa
Blending Traditional Hawaiian Indigenous
Practices into Astronomical Discoveries

Before the advent of modern day maps, magnetic compasses
and satellites, the ancient Hawaiians and Polynesians had a deep
connection to the cosmic origins of their universe, as they utilized
celestial objects to help navigate their voyaging canoes across great
distances of the Pacific Ocean. With their careful study of the stars,
moon and Sun, these skilled and knowledgeable explorers became
some of history’s early astronomers.
Today, those traditions are being advanced through a unique
and collaborative educational program led by the ‘Imiloa Astronomy Center of Hawai‘i at the University of Hawai‘i at Hilo (UH Hilo).
Known as A Hua He Inoa, or “calling forth a name” in Hawaiian, the
program aims to shift global paradigms and position Hawai‘i as the
first place in the world to weave traditional indigenous practices
into the process of officially naming astronomical discoveries. The
program has drawn keen interests from astronomers worldwide.
“This notion of astronomers working with the local, indigenous
community to name discoveries may seem novel to most,” said Ka‘iu
Kimura, executive director at ‘Imiloa Astronomy Center of Hawai‘i.
“But if the research is in and from this place, then that relationship
to place and first peoples should be acknowledged and honored.
A Hua He Inoa is a critical step towards integrating indigenous perspectives and place-based scientific research.”
The program’s genesis is credited to Hawai‘i Island businessman John De Fries, who in a 2017 memo asked the Kahu Kū Mauna
or “Guardians of the Mountain” advisory council for the Maunakea
Management Board that Hawaiian language names be used when
naming local discoveries to the International Astronomical Union
(IAU), the governing body that officially approves celestial names.
As chance would have it, the first known interstellar object was discovered by UH’s Pan-STARRS observatory on Haleakala, Maui, on
October 19th of that year, altering the trajectory of the pilot program started that same month.
“It was an entirely new class of object that would require an
entirely new type of name from the IAU,” said Doug Simons, director
of Canada-France-Hawai‘i Telescope on Maunakea and a member of
A Hua He Inoa. “It was a chance that we didn’t know we had been
waiting for.”
Renowned cultural practitioner Larry Kimura, who is also an
associate professor at the Ka Haka ‘Ula o Ke‘elikōlani College of
Hawaiian Language Graduate Programs at UH Hilo, suggested the
name ‘Oumuamua or “a messenger from afar arriving first.” It was
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adopted fairly quickly by the astronomical community, media and
public — and marked a radical departure from the standard practice of using alphanumeric labels to name objects. It also helped to
propel the use of Hawaiian language in mainstream media coverage. Most recently, Kimura was once again called upon to name the
first image ever captured of a supermassive black hole in the galaxy
M87 some 54 million light-years from Earth. He named it Pōwehi
or “embellished dark source of unending creation.” The Maunakeabased James Clerk Maxwell Telescope and the Submillimeter Array,
part of eight telescopes around the world linked virtually to create
a powerful, Earth-sized telescope known as the Event Horizon Telescope, played a key role in the discovery announced in early April.
The A Hua He Inoa program began with a gathering of Hawaiian
language experts, educational leaders, top astronomers from the
state’s observatories and Hawaiian language students from Maui
and Hawai‘i Island. The group learned about the discovery of two
unusual asteroids, visited the summit of Maunakea and deepened
their understanding of the vital relationship and role of tradition
and culture in modern science. The program hopes to be able to
create Hawaiian names for celestial objects on demand.
The collaboration culminated in the selection of Hawaiian names
for two major astronomical discoveries discovered earlier by PanSTARRS. Kamo‘oalewa and Ka‘epaoka‘āwela will serve as the official
names for 2016 HO3, an asteroid that orbits the Sun like the Earth
but in a slightly different orbit, and 2015 BZ509, an asteroid near
the orbit of Jupiter that moves in an opposite (retrograde) direction
to Jupiter’s orbit. Kamo‘oalewa alludes to “a celestial object that
is oscillating.” Ka‘epaoka‘āwela means the “mischievous oppositemoving companion of Jupiter.” Both names have been approved
by the IAU.
As the opening keynote at the 223rd meeting of the American
Astronomical Society (AAS) conference in January 2019, Kimura
shared her background on the origins of the A Hua He Inoa program and the story behind the naming of ‘Oumuamua. In an unusual
departure from normal conference protocol, Kimura received a loud
ovation during the middle of her presentation by the over 2,000
attendees.
“I think it showed on an organic level how culture and science
can be mutually supportive of each other,” added Simons, who also
attended the AAS conference.

“A Hua He Inoa is a critical step towards
integrating indigenous perspectives and
place-based scientific research.”
– Ka‘iu Kimura

Facing page: First image of the black hole Pōwehi
Credit: Event Horizon Telescope
Left, Top: ‘Imiloa Astronomy Center of Hawai‘i
Executive Director Ka‘iu Kimura at the American
Astronomical Society conference, January 2019
left, middle: Astronomers Geoff Bower (right) and
Jessica Dempsey (left) describe the newly-discovered
black hole to renowned UH Hilo Hawaiian language
professor Larry Kimura
Left, bottom: Artist’s impression of the first
detected interstellar asteroid, ‘Oumuamua, whose
name was suggested by UH Hilo’s Larry Kimura
Credit: ESO/M. Kornmesser
right, top: A Hua He Inoa students display the
names they created for one of two major
astronomical discoveries
right, bottom: Students, teachers and parents
gather in prayer to open a two-day A Hua He Inoa
retreat at the ‘Imiloa Astronomy Center at UH Hilo
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Health and wellness

UHealthy
Hawai‘i

Aimee Grace, MD
Director of Health
Science Policy
UH System

A New Approach to Improve Health
and Health Care in Hawai‘i and
the Pacific

While Hawai‘i is often ranked the healthiest state in the
nation, many health problems persist. There is a significant
shortage of health professionals, including certified nursing assistants, phlebotomists, rehabilitation professionals, nurses, and physicians, which is often worse in rural areas. Native Hawaiians, Pacific
Islanders and other minorities face significant health disparities.
Hawai‘i’s children have the worst tooth decay in the nation. Hawai‘i
also has a high prevalence of people with behavioral health issues,
which contributes to the state’s homelessness problem.
To improve health in Hawai‘i, it is important to understand the
many determinants of individual and community health as outlined
by the Office of Disease Prevention and Health Promotion. These
include individual lifestyles and decisions (i.e., smoking, exercise,
nutrition); individual genetics (i.e., carrying the BRCA1 gene); social
and environmental factors of health (i.e., walkability, economic
opportunity, community violence); health services (i.e., health insurance, access to health providers); and policymaking (i.e., clean air
laws, tobacco prevention laws).
While it would be difficult for any organization to address all of
these health factors, the University of Hawai‘i System (UH System)
has specific resources that can be brought to bear to address many
of these health determinants and improve the health of our community. As the state’s sole public higher education institution, the UH
System contains strong health sciences programs — including medicine, nursing, pharmacy, social work, public health, allied health, and
the University of Hawai‘i Cancer Center — that collectively play an
essential role in educating Hawai‘i’s health workforce and addressing
the health challenges facing Hawai‘i and the Pacific.
“UHealthy Hawai‘i is the UH System’s new initiative to leverage
these UH health sciences programs to improve health and health
care in Hawai‘i and the Pacific,” said UH President David Lassner. “As
one my top priorities, the UHealthy Hawai‘i initiative aims to address
the following four key areas: 1) ensuring a robust statewide health
workforce; 2) discovering and innovating to improve and extend lives;
3) promoting healthier families and communities; and 4) advancing
health in all policies.”
Led by UH Director of Health Science Policy Aimee Grace,
UHealthy Hawai‘i was developed through listening sessions with
leaders and faculty across the UH health sciences programs. The
effort has involved seeking feedback from key individuals about
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opportunities for strengthening the UH programs while helping to
improve health and health care in the state and Asia-Pacific Rim.
Following months of listening sessions, a brainstorming session with
leaders of UH health sciences programs, UH System vice presidents,
and President Lassner in fall 2018 led to the development of the
initiative’s name and its four primary areas of focus.
The first area of focus in UHealthy Hawai‘i is ensuring a robust
statewide health workforce. UH has been a key partner in the Healthcare Workforce Initiative, which is led by the Healthcare Association
of Hawai‘i and is an integral part of the Healthcare Sector Partnership
(a convening led by UH and the Chamber of Commerce Hawai‘i to
bring together industry and education leaders to address health
workforce challenges). The Healthcare Workforce Initiative is working to align the state health care industry’s needs in terms of critical
job shortages with the educational offerings provided by the state’s
universities. Another goal is to ensure that UH students have enough
clinical training placement sites in the community at industry sites to
fulfill their clinical training requirements.
“Our goal is that optimal alignments between the healthcare
industry and academia will not only better meet the health provider
needs in Hawai‘i, but provide meaningful and good-paying job opportunities for students across our state. Healthcare provides multiple
career ladder opportunities,” added Hilton Raethel, President and
CEO of the Healthcare Association of Hawai‘i.
The UHealthy Hawai‘i initiative also has a Strategic Action Plan
for Optimizing Hawai‘i’s Health Workforce with a matrix of possible solutions to Hawai‘i’s health workforce challenges. With its
public-private partners, the UH System looks forward to proactively
addressing these challenges through action teams, while seeking
key resources. State of Hawai‘i Lieutenant Governor Josh Green,

Lee Buenconsejo-Lum, MD
Kapiolani Medical Center
for Women & Children /
Pali Momi Medical Center
John A. Burns
School of Medicine
UH MĀnoa

“I believe the team that has come
together for the UHealthy Hawai‘i
Initiative has the capacity to crack the
code on our provider shortage. We just
need the political will to get it done.”
– Lt. Governor Josh Green

Jill Shinno, APRN-BC, MSN

VP, Quality and Care Delivery
Integration, Hawaii Permanente
Medical Group
School of Nursing
and Dental Hygiene
UH MĀnoa

Chris Lai Hipp

Clinical Pharmacist, Queen’s
Medical Center - West O‘ahu
Daniel K. Inouye
College of Pharmacy
UH Hilo

Dennis Ramos

Certified Medical Assistant
Straub Medical Center
Health Sciences
Kapi‘olani Community
College
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“UHealthy Hawai‘i is the health policy think
tank our state has needed for some time now,
and the Department of Health is enthusiastic
in our support.”
– Bruce S. Anderson
Director, Hawai‘i State Department of Health

who has been working with the UHealthy Hawai‘i initiative, said “I
believe the team that has come together for the UHealthy Hawai‘i
Initiative has the capacity to crack the code on our provider shortage.
We just need the political will to get it done.”
UHealthy Hawai‘i is also looking to creative solutions to meet the
needs of today’s health workforce. For example, UH Hilo’s Daniel K.
Inouye College of Pharmacy graduates dozens of pharmacists per
year. While pharmacists are often thought of as dispensing pills at
Longs Drugs or Walgreens, they are also integral members of the
health care team and provide high-quality care to high-risk, high-cost
patients with chronic diseases in terms of medication management,
identifying drug-drug interactions and side effects, and providing
patient education.
“If more pharmacists were utilized to care for high-risk patients,
their primary care providers would have more availability to see
more patients, thus providing more patient care access,” said Grace.
“UHealthy Hawai‘i aims to better integrate pharmacists into clinical
practices to provide excellent patient care while potentially lowering
costs and addressing provider shortage issues.”
The second area of focus in UHealthy Hawai‘i is discovery and
innovation. The initiative intends to build on UH’s legacy of highquality, culturally-sensitive, successful research and innovation
to improve and extend lives by discovering solutions to locallyrelevant and world-changing problems, especially discoveries that
aid Hawai‘i’s multi-ethnic population, communities indigenous to
the Pacific, and the increasingly multi-cultural population of the
continental United States. Doing so involves recruiting more faculty
with the ability to bring in funding from the National Institutes of
Health; focusing research on areas of importance to the Native Hawaiian and Pacific Islander community, including heart disease, cancer,
diabetes and stroke; strengthening relationships between students
and faculty on research endeavors; partnering with state agencies
to align research needs with appropriate expertise; and increasing
cybersecurity for big data analyses.
“UHealthy Hawai‘i intends to foster innovation and product development in the area of natural products by exploring the creation of a
collaboration between the UH Cancer Center, John A. Burns School of
Medicine, College of Tropical Agriculture and Human Resources, and
more units across the UH System to capitalize on Hawai‘i’s strengths
in this area,” said UH Vice President for Research and Innovation
Vassilis L. Syrmos, whose office is spearheading the UHealthy Hawai‘i
initiative. “Hawai‘i’s unique resources in terms of flora, fauna, and
marine life are well-suited for innovative researchers and entrepreneurs that seek to elucidate novel treatments for diseases.”
The third area of focus in UHealthy Hawai‘i is promoting healthier
families and communities. Some key potential projects in this area
include championing prevention and wellness activities to improve
community and population health; establishing a healthy aging
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initiative; addressing social and environmental determinants of
health and tackling persistent health disparities, including in Native
Hawaiian and Pacific Islander populations; fostering further global
health engagement, especially in the Asia-Pacific region; and promoting healthy family relationships and social connections that support
emotional wellness and resilience.
Lastly, UHealthy Hawai‘i intends to drive and advance health in
all policies by applying UH’s analytical and educational leadership
to address pressing health policy and economic issues in the state,
the Pacific and nationwide. Under consideration is the development
of a health policy institute, which would have expertise in data and
analytics; education and training; and policy development, as well
as serve as a convener of partnerships in health policy.
Overall, UHealthy Hawai‘i aims to align UH System’s health sciences programs toward a common purpose: improving health and
health care in the state of Hawai‘i and the Pacific. Forging meaningful partnerships is critical to the accomplishment of these goals.
UHealthy Hawai‘i has numerous community partners to date,
including State partners (Hawai‘i State Department of Health,
Med-QUEST, Office of the Lieutenant Governor Josh Green); health
systems (Hawai‘i Pacific Health, The Queen’s Health System, Kaiser
Permanente, Adventist Health Castle, Rehab Hospital of the Pacific,
Hawai‘i Health Systems Corporation, VA Pacific Islands Health Care
System); insurers (HMSA, Kaiser Permanente); associations (Healthcare Association of Hawai‘i, Hawai‘i Medical Association, Hawai‘i
State Rural Health Association, Hawai‘i Primary Care Association,
Papa Ola Lokahi, American College of Physicians-Hawai‘i Chapter,
American Academy of Pediatrics-Hawai‘i Chapter); community
advocacy organizations (Hawai‘i Appleseed, NAMI Hawai‘i, Kokua
Mau, Hawai‘i Parkinson Association, YMCA Hawai‘i); and the Chamber
of Commerce Hawai‘i.
“UHealthy Hawai‘i is the health policy think tank our state
has needed for some time now, and the Department of Health
is enthusiastic in our support,” said Bruce S. Anderson, director of
the Hawai‘i State Department of Health. “Dr. Grace is the ideal
leader to guide the UH System’s considerable resources into
something greater than the sum of its parts. There is a recognition
that a person’s ZIP code — where they live, learn, work, and play — is
a stronger predictor of health than their genetic code and our
current systems of care are not up to the task of addressing this
understanding. UHealthy Hawai‘i’s focus on developing workforce,
innovation, prevention, and impactful health policy are the essential
building blocks we have to put in place today to have the health
outcomes we want tomorrow.”
With further support and buy-in from federal, state, and local
government partners, as well as other community partners, UHealthy
Hawai‘i’s future for making a difference in health and health care for
the people of Hawai‘i and the Pacific is definitely looking brighter.

Health and Wellness

UH Cancer Center Renews
Important NCI Designation
Of the more than 1,000 cancer centers across the country, the University of Hawai‘i Cancer Center is again only one of 70 that is designated
by the National Cancer Institute (NCI). The renewal, announced in July
2018, is an honor that the UH Cancer Center has held consecutively since first
receiving NCI designation in 1996. Along with the designation, the UH Cancer
Center was awarded a $6 million cancer center support grant by NCI to fund
further research for three years.
The NCI-designated cancer centers are recognized for scientific leadership,
resources, and the depth and breadth of research in basic, clinical, and/or population science. This designation enables the UH Cancer Center to continue is
on-going mission to reduce the burden of cancer through research, education,
patient care and community outreach. It also helps the center attract more
faculty for its research.
“I am extremely pleased that the NCI has recognized the unique contributions of the UH Cancer Center and rewarded the efforts of our incredible faculty
by continuing the NCI designation,” said UH Cancer Center Director Randall
Holcombe. “For Hawai‘i and the Pacific, this means continued access to cuttingedge cancer treatments and the highest quality of cancer care through the only
NCI-designated center in the Pacific.”

Key UH Cancer Center
Studies and Discoveries:
• The UH Cancer Center conducts the most
ethnically diverse lifestyle and cancer prevention study in the world. The Multiethnic
Cohort study conducted in conjunction with
the University of Southern California involves
215,000 Hawai‘i and Los Angeles residents.
• UH Cancer Center researchers found that
Japanese, Chinese and Koreans tend to have
high amounts of abdominal fat, and this type
of fat is more dangerous than others in terms
of certain diseases and cancers. UH Cancer
Center researchers are looking for ways to
help prevent abdominal fat build up.
• UH Cancer Center researchers are studying
ways to improve colon cancer screening and
prevention for Native Hawaiian Men. Native
Hawaiian men have one of the highest death
rates from colon cancer of any ethnic group.
• UH Cancer Center researchers are studying
the risks of e-cigarettes on teens and young
adults.

To receive NCI-designation, a cancer center must go through a rigorous and
competitive process every three to five years, which includes an in-depth review
of previous grants, programs, shared resources, community outreach and education. “During the grant review process, NCI noted that the community outreach
and engagement by the UH Cancer Center was exceptional, with a profound
impact on the populations in Hawai‘i and across the Pacific,” added Holcombe.
The designation has allowed UH Cancer Center researchers to bring in an
average of $40 million per year in grants from the National Institutes of Health
and other related agencies to support ongoing cancer research. Over the past five
years, more than 1,600 people have participated in UH Cancer Center-sponsored
clinical research studies, with topics ranging from how diet and the environment
may influence the development of cancer, to novel treatment interventions for
patients with advanced cancer.
“The National Cancer Institute’s renewal of our designation provided a welldeserved external validation and national recognition of the important work
being done by the UH Cancer Center now and into the future,” said UH President David Lassner. “Over the last few years, our Cancer Center has particularly
excelled in novel discovery and in translating those discoveries into advances
that will help cancer patients and those at risk from this debilitating disease.”
photo cREDITS: UH Cancer Center

• UH Cancer Center researchers study plants
and other natural resources native to Hawai‘i
to see if there are natural compounds that
can be used to treat cancers. UH Cancer Center researchers discovered that the ironweed
plant found mostly on the Hawai‘i Island may
help fight aggressive types of breast and
brain cancers.
• Seminal advances about genes that cause
cancer syndromes, such as BAP1, and genes
that drive metastases, such as RSK2, have
been made by UH Cancer Center researchers.
• The UH Cancer Center’s Hawai‘i Tumor Registry has provided incidence and survival data
on all cases of cancer in Hawai‘i since 1973,
and is a part of the national Surveillance, Epidemiology, and End Results (SEER) Program.
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Kai Yama
Broadening student perspectives through
collaborative research in environmental
science in Japan and Hawai‘i

Island communities have traditionally been models of sustainability. Their limited area and isolation ensured the development of environmental practices that maximized resource protection
for future generations. However, island ecosystems face increasing
pressure from expanding human populations, invasive species and
climate change. The modern global economy results in many island
communities becoming increasingly more dependent on outside
resources, including the importation of food to sustain populations.
Yet, as the planet faces increasing concerns over sustainability,
islands may provide some of our best insights into how to overcome
difficulties and to identify solutions to resource management.
The Kai Yama Program was designed to address some of the
shared challenges that island communities and ecosystems face. It
is a collaborative partnership funded by the Japan U.S. Friendship
Commission and developed by faculty from Kapi‘olani Community
College (KCC) and Kansai University in Japan that brings together
undergraduate students from both institutions to communicate
experiences and to seek solutions to environmental issues, using
online tools and site visits.
“While the scale of the islands of Japan is much greater than the
Hawaiian Islands, the two communities have much to share,” said
Wendy Kuntz, Kai Yama faculty director and associate professor of
biology and ecology at KCC. “The project name was chosen from
the Native Hawaiian word for ocean, Kai, and the Japanese word for
mountain, Yama.”
Over the calendar-year program, a cohort of faculty and students
from both countries come together to research environmental science issues. Online technologies are implemented to build relationships, identify commonalities and generate new solutions to
ecological issues. Two week-long country site visits allow the students from Japan and Hawai‘i to work to generate positive change
in local communities and to practice environmental science as a
team. Students meet with community members to learn more about
local environmental challenges, investigate using environmental
science methodology and collaborate to identify solutions. The Kai
Yama project embarked with the first cohort in 2016, had a second
cohort in 2017 and are now in the midst of a third cohort for 2019.
“The Kai Yama program opens up opportunities for these undergraduate students to explore new academic pathways and identify
options for majors or careers,” said Kelli Goya, KCC pathways coordinator. “The strong science emphasis of the Kai Yama program, trains
young researchers on not only skills but on how to communicate
and problem-solve on a global stage.”
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The Kapi‘olani Community College students in the Kai Yama
program are first and second year undergraduate students with an
interest in environmental science or sustainability fields. Since 2016,
nineteen students have participated over the three cohorts. Prior to
being selected for the Kai Yama program most of these students had
not worked with international peers or travelled outside of the U.S.;
two-thirds did not have a passport. Most had not considered study
abroad, either due to the perceived time commitment, cost or family
obligations.
The Kai Yama program is unique in that it incorporates both
online learning and teamwork and two field research experiences,
one in each country. While the program structure was developed to
fit the needs of students, especially the early career STEM students
at Kapi‘olani Community College, it has converged on an emerging
pedagogy in international education called Collaborative Online
International Learning (COIL). The Kai Yama program has now been
put forward as a model of COIL in action and has been shared at
national conferences.
Each cohort has researched a different aspect of an environmental science issue, one that impacts both island communities. In 2016,
the students studied invasive species and their impacts on local
communities. During the Hawai‘i site visit, they worked with the
local community organization, Mālama Maunalua, to remove over
675 pounds of invasive algae species from Maunalua Bay on O‘ahu
and to quantify the effectiveness of the management technique.
Both before and after removal, students used ecological techniques
to monitor the percent cover for both native and invasive algae
species. In Japan, they traveled to the mountain village of Kuta,
where they interviewed local residents and studied the impacts of
land conversion to forest plantations.
The 2017 cohort examined practices of traditional land management in both Japan and Hawai‘i and investigated the potential
for these methods to inform modern sustainability. In Japan, the
students researched watershed changes after the construction of a
river dam. Together the students learned about the traditional land
management practice of satoyama (mixed landscape) and compared
it with the traditional Hawaiian land management system of the
ahupua‘a. During the 2017 Hawai‘i site visit, the Kai Yama students
traveled together to Moloka‘i Island and worked with the local
community restoring Keawanui Fishpond. The 2019 cohort is examining food sustainability, both in the past and present, as uniquely
important island issues.

“In the beginning, I was hesitant about joining
Kai Yama. I personally lacked confidence in my
communication and speaking skills, but each day
in Japan, I had the chance to practice explaining
English words and environmental concepts.
This program has allowed me to become more
comfortable in speaking and explaining scientific
concepts more clearly.”
– Jayson Gose, 2017 Kai Yama Participant

“This research experience has broadened my
horizon about future career pathways within the
field of environmental conservation. Working in
the Kai Yama Program with students from different
academic and cultural backgrounds has helped me
develop a better understanding of the similar, yet
very different environmental problems in other
countries and societies. The amazing work that
we were able to accomplish with these students in
a short amount of time has inspired me to think
beyond Hawai’i and to look at conservation at a
global scale. This cross-cultural environmental
collaboration between students has created an
avenue for learning within the environmental field
that has never been explored to this extent before.”
– Alex Awo, 2016 Kai Yama Participant

“The knowledge I have gained through the
activities in the Kai Yama experience has opened
my eyes to new possibilities. By building friendships
and collaborating with the Kansai students, we
were able to tackle the huge task of learning and
teaching others about the importance of saving our
environments, locally and abroad. Through this
life-changing experience, I had the opportunity
to learn and work with peers from a different
country to gain a deeper understanding of issues
and solutions to a global problem. I also learned
the importance and effectiveness of learning and
working with others no matter who you are or
where you’re from.”

TOP: In partnership with

Mālama Maunalua, Kai
Yama students measure
the effectiveness of the
invasive algae removal from
Maunalua Bay; 2016
Bottom, left: Seagrass
restoration project in Toba,
Japan; 2017
Bottom, right: Osugidani
Forest Reserve on Kyushu
Island, Japan; 2017

– Kimberly Kahaleua, 2016 Kai Yama Participant
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Working to
Save a Symbol
of Hawai‘i
UH Researchers Lead the Fight on
Rapid ‘Ōhi‘a Death

The ‘ōhi‘a tree, easily recognized by its bright red and yellow
flowers, is deeply woven into the Hawaiian culture. Although,
‘ōhi‘a serves as a multitude of symbols and physical manifestations
of deities, it is perhaps best known as a symbol of the volcano and
in traditional Hawaiian religion is sacred to Pele, the goddess of
volcanoes and fire — and creator of the Hawaiian Islands.
Today, ‘ōhi‘a is also highly valued in commerce as it is used for
flooring, house posts, fencing posts, decoration, framing and firewood. ‘Ōhi‘a seedlings are also among the most sought-after plants
for native landscaping, as well as restoring native forests
However, a new fungal disease called Rapid ‘Ōhi‘a Death (ROD)
has been devastating ‘ōhi‘a forests on Hawai‘i Island and was recently discovered on Kaua‘i. In response, researchers throughout the
University of Hawai‘i System (UH System), along with collaborators
at the USDA Agricultural Research Service, USDA Forest Service, Iowa
State, Stanford University and other institutions are on discovering
ways to manage the disease and reduce its spread.
On point for the UH System is J. B. Friday, the extension forester
at University of Hawai‘i at Mānoa’s College of Tropical Agriculture
and Human Resources (CTAHR) Cooperative Extension Service. Friday,
who is based at CTAHR’s Komohana Research and Extension Center
in Hilo on Hawai‘i Island, has been working tirelessly to raise both the
public’s awareness of ROD and the necessary research funding to
combat the disease — since it was first identified in 2014.
“The most prominent endemic tree in Hawai‘i is the ‘ōhi‘a — covering close to one million acres of land, primarily in the upland areas of
the islands,” said Friday. “The ‘ōhi‘a tree protects the island watersheds
and shelter rare native bird and plant species. It is often among the
first plants to colonize fresh lava substrate, making ‘ōhi‘a instrumental in the process of soil development and ecological succession.”
DETECTION AND UNDERSTANDING
Wade Heller, a molecular biologist in CTAHR’s Department of Natural
Resources and Environmental Management, is currently working with
Lisa Keith, a research plant pathologist at the USDA Daniel K. Inouye
U.S. Pacific Basin Agricultural Research Center in Hilo, on tree pathogens. When the pathogenic fungus Ceratocystis was first diagnosed
on ‘ōhi‘a, Heller and Keith realized that this was a new and potentially
very destructive disease, based on outbreaks of Ceratocystis on other
trees in other parts of the world. The pair developed DNA markers for
the fungus and compared them with the global database of known
Ceratocystis species, of which there are dozens. To their surprise,
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they found not just one but two new pathogens infecting the ‘ōhi‘a,
neither of which had been previously detected anywhere else in the
world. The team is now working on more sensitive diagnostic tests
for the fungus which can pick up traces of even a single spore. More
precise detection methods will help mangers trace the mechanisms
by which the fungus moves and help in management of the spread.
A LOOK AT THE WHOLE TREE
Marc Hughes of CTAHR’s Department of Natural Resources and
Environmental Management is furthering the understanding of
how the pathogen kills trees and what ways wood can be treated
to avoid spreading the disease. Working with Keith and Jennifer
Juzwik of the USDA Forest Service, who has worked on Ceratocystis
diseases of oak and hickory on the mainland for years, Hughes has
described two different diseases caused by the two species of fungi.
Ceratocystis lukuohia causes a vascular wilt where the fungus rapidly moves through the xylem and kills the tree rapidly. Ceratocystis
huliohia causes a localized canker and, while it can also kill ‘ōhi‘a
trees, is much less virulent.
Last year, these fungi were given Hawaiian names in recognition
that they were discovered in Hawai‘i, although they were undoubtedly accidentally introduced to the state recently. The more virulent
pathogen is named Ceratocystis lukuohia, which means “destroyer of
‘ōhi‘a” in Hawaiian, while the second pathogen is C. huliohia, which
means “overturns ‘ōhi‘a.” Ceratocystis lukuohia is related to the Latin
American clade of Ceratocystis while C. huliohia is related to Asian
species, suggesting that there have been multiple introductions
to Hawai‘i.
Hughes and Juzwik are also working on ways to treat ‘ōhi‘a wood
so that it can be shipped off-island. Currently the Hawai‘i Department
of Agriculture imposes a quarantine on ‘ōhi‘a products on Hawai‘i
Island, but demand exists for ‘ōhi‘a products, particularly wood posts
for architectural uses, across the state. Individual posts are tested
for presence of the fungi before they may be shipped, but a treatment would be far superior in ensuring that an infected log is not
accidentally included in a shipment. Hughes and his colleagues found
that small-diameter posts could be treated by heating in conventional wood-drying kilns, however kiln drying would be impractical for
larger posts that would be used as columns along an entryway or
for a lanai. As an alternative, they are testing a process where the
wood posts are heated by steam injection into a vacuum kiln. Because
of the vacuum, the superheated steam rapidly penetrates the logs.
Initial results show that logs heated overnight in the kiln reach temperatures that should kill any fungus. Should the test be successful,
the Hawai‘i Department of Agriculture could adopt a standardized
protocol for treating ‘ōhi‘a logs that would allow wood from Hawai‘i
Island to be safely used in buildings across the state.
A LOOK AT THE ENTIRE FOREST
Associate Professor Ryan Perroy at the University of Hawai‘i at Hilo’s
(UH Hilo) Department of Geography and Environmental Science uses
helicopters and small unmanned aerial systems (sUAS), or drones, to
conduct frequent surveys of areas affected by ROD to understand
how the disease progresses through the forest. Through images
taken by high resolution sensors, individual trees can be seen and

Top, left: An ‘ōhi‘a forest in Puna
decimated by Rapid ‘Ōhia Death
Top, right: Healthy ‘ōhi‘a forest

in Kona
Bottom, left: James B. Friday
Bottom, middle: Marc Hughes explains
how the fungi that cause Rapid Ohia
Death infects an ‘ōhi‘a tree
Bottom, right: Typical staining caused
by the Rapid ‘Ōhia Death fungus
CREDIT: James B. Friday

their health status tracked over time.
Perroy’s results have shown that new outbreaks often begin
with just a few trees displaying characteristic symptoms, a reddish
browning of the leaves. The number of symptomatic trees then
rapidly accelerates, with many new cases appearing in subsequent
months, and then eventually leveling off, in most cases before reaching 100 percent mortality. These patterns of mortality may provide
evidence for the current theory that new outbreaks can begin with
a single event such as a windstorm that breaks branches and injures
trees, allowing the fungus to get a foothold. Injured trees tend to die
off together, leaving some survivors. Trees that continue to appear
healthy following an initial disease outbreak may have escaped infection, may be infected but have yet to express symptoms, or they may
be actually resistant to the fungus. Wounding by ungulates also plays
a role, as mortality levels are often starkly different across fence lines
separating unmanaged areas from ungulate-free zones.
Perroy, Hughes and Keith are collaborating together on labora
tory and field experiments to collect and analyze repeated spectral
data of inoculated seedlings and trees to determine if ROD infected
‘ōhi‘a trees can be identified before showing visual symptoms of the
disease. If forests could be monitored for these signs of stress by the
use of hyperspectral cameras mounted on drones, managers could
have an early warning of disease outbreaks.

THE FUTURE
Although ROD can be devastating, some ‘ōhi‘a trees survive even
in the worst affected forests. To test whether these are actually
resistant to the disease, graduate student Blaine Luiz in the Tropical
Conservation Biology and Environmental Science (TCBES) program
at UH Hilo inoculated seedlings of four of the ‘ōhi‘a varieties native
to Hawai‘i Island with Ceratocystis lukuohia. Working with Keith and
Rebecca Ostertag, Elizabeth Stacy and Patrick Hart of the UH Hilo
Biology Department, Luiz found that while all seedlings of Metrosideros polymorpha var. polymorpha and most of var. glaberrima died,
some individuals of var. incana and var. newellii survived. While he
was only able to test a few dozen seedlings of each variety, the
results clearly show that some genetic resistance to the pathogen
may exist in ‘ōhi‘a. Resistant individual trees could be used to breed
resistant lines of ‘ōhi‘a to enable reforestation of some of the harder
hit ‘ōhi‘a forests.
“Management of Rapid ‘Ōhi‘a Death in Hawai‘i will be a long-term
problem,” noted Friday. “However, in a few short years, scientists at
UH and our colleagues around the world have learned enough about
the disease that forest managers have hopes of being able to control the spread of the disease and mitigate its effects. Foresters have
every hope that ‘ōhi‘a forests will still cover the mountains of Hawai‘i
for a long time to come.”
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Institute for
Sustainability
and Resilience
Leading UH Mānoa’s Climate Change Efforts

Sea level rise, loss of coral reefs, stress on freshwater, more
days with extreme heat, more floods and more droughts. These
are some of the most pressing impacts that the Fourth National
Assessment finds for Hawai‘i.
With the effects of climate change, achieving sustainability and
resilience has taken on new meanings and greater urgency. Past
practices and tradeoffs on the environment now come with sharp
edges. Author Naomi Klein best summed up the world’s plight in the
2014 title This Changes Everything.
The average person in Hawai‘i contributes fifteen metric tons
of carbon dioxide equivalent into the atmosphere each year, which
is about three times more than the global average. A more sustainable future means putting into focus the variety of pathways
that embrace deep decarbonization, and choosing those that most
support people and communities. A resilient community is one
that endures in the face of shocks and stressors. And regardless of
how much greenhouse gas emissions are reduced today, what has
already been contributed will have impacts for years to come.
In an effort to enable multi-disciplinary research and curricular
experiences for students interested in addressing complex social,
technical and environmental problems associated with climate
change, the University of Hawai‘i at Mānoa (UH Mānoa) launched
the Institute for Sustainability and Resilience (ISR) in 2018 to
promote environmental sustainability and community resilience
in Hawai‘i through the organization of sustainability-focused curricula and solution-oriented approaches to research and community
partnerships. The institute also assists in the implementation of the
broader University of Hawai‘i System (UH System) sustainability
policies in collaboration with the UH Office of Sustainability.
“The depths of expertise and passion amongst faculty in sustainability and resilience at the University of Hawai‘i at Mānoa is amazing,” said ISR Director Makena Coffman, a professor of Urban and
Regional Planning at UH Mānoa and chair of the City and County of
Honolulu’s Climate Change Commission. “All parts of campus have
approaches and solutions to offer in regards to the environmental crises we are facing, from curriculum to research. I am excited
to have the opportunity to synergize and leverage these efforts
through ISR.”
The Institute for Sustainability and Resilience serves as the mechanism to identify and cross-list sustainability and resilience-focused
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curricula at UH Mānoa, currently numbering eighty courses across
twenty seven academic departments. These courses help students
to develop an understanding of the interconnectivity of human
and natural systems, with an emphasis on critical thinking in search
of solutions. Class syllabi are vetted by a curriculum committee
composed of faculty from the College of Engineering, College of
Natural Sciences, College of Social Sciences, College of Tropical
Agriculture and Human Resources (CTAHR), the Hawai‘inuiākea
School of Hawaiian Knowledge, and the School of Ocean and Earth
Science and Technology (SOEST). In practice, what the cross-list
means is that students at UH Mānoa can now easily find and access
sustainability focused courses, not only through the course catalog,
but also through additional advising that helps break down disciplinary silos in the delivery of urgently-needed learning opportunities.
Universities across the globe have been undergoing structural
changes to more proactively engage in the translation of knowledge
for decision-making to address problems like climate change. With
an articulated campus program like ISR serving as a facilitator, communicator and focal point for new cross-campus opportunities, UH
Mānoa has gained membership in prestigious national and international programs like the United Nations Sustainable Development
Solutions Network and Northeastern University’s Global Resilience
Research Network.
To encourage participation from across campus and the community at large, ISR co-sponsors a weekly public workshop. Last year
it was on climate change adaptation and featured topics ranging
from wildfires to water resources, sea level rise, innovation, soil carbon sequestration and disaster resiliency. Other co-sponsors of the
year-long program were the UH Economic Research Organization,
Sea Grant College Program, CTAHR and the Pacific Island Climate
Adaptation Center.
“It is a credit to our faculty and students that UH Mānoa has
emerged as an international leader in virtually every facet of the
broad disciplines of sustainability and resilience,” said UH Mānoa
Provost Michael Bruno. “The ISR brings together the great research and
outreach already going on at UH so that we can contribute strongly
to sustainability and resilience efforts in Hawai‘i and beyond.”

“The depths of expertise and
passion amongst faculty in
sustainability and resilience
at the University of Hawai‘i at
Mānoa is amazing,” said ISR
Director Makena Coffman.
“All parts of campus have
approaches and solutions
to offer in regards to the
environmental crises we
are facing, from curriculum
to research.”

TOP: ISR Director Makena Coffman

joins SOEST Associate Dean Chip
Fletcher on his weekly coastal
erosion survey of Waikiki Beach
Bottom: High sea level at Waikiki
Credit: Hawai‘i Sea Grant
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Ulutopia
A Tiny Orchard’S Potential Role in
shaping Kaua‘i ’ s Sustainable Future

Tucked away on a 40-acre plot in back of Kaua‘i Community
College (KCC), a tiny orchard of 64 breadfruit (ulu) trees
prospers, shielded by the protective walls created by mature
vegetation and fed by the Garden Island’s clean air. It may seem
unremarkable to the casual observer at first glance, but often looks
are deceiving — as this small orchard plays a key role certainly in
Kaua‘i’s and possibly the state’s sustainable future.
Launched in December 2014, the Ulutopia Breadfruit Research
Project is a joint venture between KCC and the National Tropical
Botanical Garden’s (NTBG) Breadfruit Institute. It is the brainchild
of Susan Murch and Diane Ragone of the NTBG Breadfruit Institute,
and Sharad Marahatta, formerly with KCC and currently an assistant
professor at UH Hilo’s College of Agriculture, Forestry and Natural
Resource Management. Brian Yamamoto, professor of biological
science at KCC, is the current project director.
For the unfamiliar, breadfruit is a staple tree crop found in
Hawai‘i and throughout Polynesia that is high in complex non-gluten
carbohydrate, low in fat and cholesterol. Breadfruit’s potential to
alleviate hunger in the tropics has been underutilized and neglected
according to agronomists. The Ma‘afala variety that was selected for
Ulutopia originates from Samoa and Tonga and has been grown in
Hawai‘i for decades. This variety was selected due to its availability,
high nutritional content in potassium and carotenoids, ability to
bear fruit in two-and-a-half to three years, and a longer than average fruiting cycle.
During the Ulutopia establishment period, most of the agronomic activities (such as breadfruit seedling management, fertilizer
application and irrigation) were performed with the involvement of
students. In addition to the agriculture students, students in construction trades assisted in building a shelter at the site and providing piping for irrigation. Experiments at Ulutopia have included
four fertilizer splitting treatments and two cover crop treatments
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in 2016 and changes in fertilizer treatments in 2019. The breadfruit
plants have now completed their first year harvest.
“Nowhere else has such a study been conducted and it will help
farmers make informed decisions about establishing and managing
breadfruit orchards,” added Ragone.
Ulutopia is a project of the Innovation Center at KCC. The mission of the Innovation Center is to identify issues internally and
externally with an indigenous lens and cultural perspective to support learning experiences and hands-on projects that are faculty
led, interdisciplinary, and address community needs. Through the
Innovation Center’s affiliations with the Office of Continuing Education and Training, KCC plans to develop an agribusiness plan for
breadfruit production on Kaua‘i.
Additionally, Ulutopia is an integral part of the KCC’s Cognition
Learning Center (COGS), another project of the Innovation Center.
The mission of the COGS is to inspire and encourage inquiry, exploration, and hands-on learning to excite students of all ages, particularly in the area of sciences. It is essential to reach students early in
their educational careers and to expose them to the potential of
agriscience as a future for a sustainable Hawai`i.
“The primary focus of the project is to provide a living laboratory to study and develop best practices and collect long term data
on agronomic cultivation of breadfruit in Hawai‘i,” said Yamamoto.
“Another important objective is to develop undergraduate students’
research skills.”
Ulutopia is currently funded in part through a U.S. Department
of Agriculture — National Institute of Food Agriculture Alaska
Native Serving- and Native Hawaiian-Serving Institutions Educational Grant through a project entitled Hi!ag: Fostering Vibrant Local
Agriculture at the University of Hawai‘i. The field research project
provides undergraduate students with place-based, experiential
learning opportunities through hands-on field activities and directed studies research projects. Results from the project have been
shared across the University of Hawai‘i System and offers opportunities for further collaboration.
The breadfruit produced from the research project has created
new research potential. The fruit can be sold as a fresh fruit commodity requiring research into shelf-life, storage and transportation
of fruit. The fruit also can be converted into additional agricultural
value-added products.
“Now that the trees are producing fruit, we are looking at fruit
use in our culinary programs to stress nutritional value and new
product recipes,” said Yamamoto. “We are also looking at new products that can be made from gluten free breadfruit flour.”
Agriculture in Hawai‘i has transitioned from large scale corporate agriculture production to diversified entrepreneurial agribusiness that produces for local markets. This new direction requires a
large workforce that is well-trained in agriscience and agribusiness.
Therefore, there is a need to educate more students in agriculture,
food and natural resource management. This research project at
Kaua‘i Community College provides a local learning environment for
students and fosters local agriculture in the community. It will contribute to breadfruit research, inspire and energize students about
agriculture, and provide them with inspiration to develop and produce locally grown staple foods such as breadfruit, taro and sweet
potato for Kaua‘i’s community and economy.

Digital Economy & Civil Infrastructure Security

seeking cybersecurity education contracts look to only universities
within the CAE program.
The initiative was led by ABIT Program Coordinator Debasis
Bhattacharya, who also oversees activities under UHMC’s Center
for Cybersecurity Education and Research, which was established
in 2015. The center has engaged the local community with cybersecurity education and workforce training throughout the years.
“Current and future students of our cybersecurity programs
can be more confident about the training they receive at UHMC,”
said Bhattacharya. “Not only it is an impressive thing to have on a
resume, but the center is committed to providing a competitive
and resilient workforce to help address vulnerabilities in our community’s security.”
A pathway to multitude industries
Today, the exchange of goods and payments can be made with
mobile phones. Farmers, teachers and utility workers all rely on collected, accurate data to produce the best crop, educate successful
students and provide quality service. This explains why students
of the ABIT program all have varied backgrounds with different
career options.
The core of the program is intentionally a multidisciplinary
approach on technology entrepreneurship where students are
trained to be “cyber savvy” enough to gain basic principles they can
apply in their field of choice. At the culmination of the program,
students must defend their capstone project from public inquiries
- typically a business plan for a product or software they developed.

UH Maui College
Receives Key
Designation in Cyber
Defense Education
The University of Hawai‘i Maui College (UHMC) has been
designated as a National Center of Academic Excellence in
cyber defense education through academic year 2024 for its fouryear Applied Business and Information Technology (ABIT) bachelor’s
degree program.
The designation is given by the National Security Agency and the
U.S. Department of Homeland Security to promote higher education
and research in cyber defense, and produce professionals with cyber
defense expertise. Nationwide, only about 200 universities have been
admitted to the CAE program.
UH Maui College was approved after meeting a very rigorous
criteria and validates the courses offered UHMC to be closely aligned
with national standards in cybersecurity by experts in the field. The
designation opens up more opportunities for scholarships, grants
and other avenues to develop the curriculum. Additionally, corporations and government agencies, such as military branches who are

Responsible hacking
Cybersecurity is one of the skills emphasized in the course. Where
there is data mined, which researchers and marketers consider
“gold,” there is a similarly sophisticated hacker industry zealous to
make profit from it.
Experts know that the best way to minimize or completely eradicate opportunities for hackers is knowledge on how they operate.
The cybersecurity program at UHMC offers virtual environments and
training needed for hacking skills, which can be used for business
and community building.
County of Maui police officers, principals and vice principals
of Maui schools, and information technology personnel have also
participated in a mobile forensics workshop held at UHMC. With
cybercrimes becoming more prevalent and more complicated today,
these workshops provide the training and tools needed to help
professionals become better at their job. Almost every police case
today has a mobile device or CCTV camera involved, which oftentimes have valuable information stored.
“With recent updates on social media, new theories on mobile
forensics, more specialized gadgets and software, the Maui community and the State of Hawai‘i is fortunate to have another accredited
center for technology education at UH Maui College,” said UHMC
Chancellor Lui Hokoana. “The recognition does not only validate the
quality of education offered at UHMC for future generations, but it
gives our students the confidence needed to embrace technology
and use it to help make a difference one byte at a time.”
PHOTO CREDITS: UHMC
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Hawai‘i Data
Science Institute
Harnessing the Power of Data to Create
Real-World Solutions

Data is often times referred to as the new oil. Similar to oil, if
left unrefined — data cannot be properly used to its fullest potential.
However, when data is broken down and analyzed — the processed
information becomes a very powerful and valuable product to those
who know how to extract it.
As a result, data science has become an emerging field that
calls upon the knowledge of many different disciplines to create
new insights from the enormous torrents of data that are collected
everyday by scientists, engineers and companies. Responsibly and
creatively deployed data science products are creating unprecedented opportunities to derive economic value, improve quality of
life, and provide new knowledge important to Hawai‘i and to other
communities around the world.
”Unfortunately, the biggest impediment to leveraging the necessary data needed to create efficiencies in academia and the industry
in Hawai‘i — is the severe shortage of individuals with expertise in
data and computational science,” said University of Hawai‘i (UH)
President David Lassner, who previously served as UH’s vice president for information technology and chief information officer. “To
help fill this critical void, we established the Hawai‘i Data Science
Institute to be the tip of the spear of a system-wide initiative for
catalyzing research and training capacity in data science, computation, and visualization.”
The Hawai‘i Data Science Institute (HI-DSI) is led by a trio of
experts, including: UH System Director of Cyber-Infrastructure
Gwen Jacobs, Professor of Information and Computer Sciences
(ICS) and Director of the Laboratory for Advanced Visualization for
Applications (LAVA) Jason Leigh, and Assistant Professor of ICS
and Research Scientist at the Hawai‘i Institute for Marine Biology
Mahdi Belcaid, HI-DSI is quickly becoming a world-class venue for
education, training and collaborative research in data and computational sciences.
“The Hawai‘i Data Science Institute capitalizes on UH’s unique
position and international excellence in key research domains, such
as oceanography, astronomy, biology, agriculture and the earth
sciences, to pursue high-impact collaborative projects,” said Jacobs.
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“These projects are co-developed by HI-DSI’s researchers, graduate
and undergraduate fellows who work collaboratively with stakeholders to apply cutting-edge data science techniques to solve real-world
problems that benefit Hawai‘i’s economy and its citizens.”
Currently, HI-DSI is working with Smart Yields, a Hawai‘i-based
startup which develops real-time monitoring, data analytics and
digital agronomy solutions for precision agriculture in small- to
medium-sized independent farms. The collaborative effort is to
help Smart Yields find optimal ways for deploying sensors to achieve
maximal coverage while minimizing cost and effort for crop protection and yield enhancement.
“HI-DSI is a key component to our success in developing new
ways to use data effectively so farmers can grow and store food with
increased success, safety and efficiency,” said Vincent Kimura, CEO
of Smart Yields. “Data is central to our operations, and having HI-DSI
as a partner to deploy new technologies in Hawai‘i is invaluable.”
HI-DSI’s Fellows are also creating high velocity learning workshops that enable UH departments and Hawai‘i companies to quickly
achieve competency in data science. At First Hawaiian Bank, an
HS-DSI Fellow led a project to develop an effective, accessible and
scalable dashboard infrastructure for the timely analysis of residential real estate data. The project required the development of
a visualization platform to provide a summary bird’s eye view of
the department’s performances, including volume and timeliness
of mortgage loan processing and branch activity.
“Great data science can only happen with great data infrastructure,” added Leigh. ”The Hawai‘i Data Science Institute provides
world-class networking, and computing infrastructure such as: a 100
Gigabit high speed network connected to the U.S. Mainland and
Australia, a High Performance Computing Cluster (HPCC) and a fleet
of 17 CyberCANOEs (Cyber-enabled Collaboration Analysis Navigation and Observation Environments - state of the art collaborative
data visualization systems) that connect the UH System campuses
with the rest of world.”
For more information about the Hawai‘i Data Science Institute,
visit datascience.hawaii.edu.

“HI-DSI is a key component to
our success in developing new
ways to use data effectively
so farmers can grow and store
food with increased success,
safety and efficiency,” said
Vincent Kimura, CEO of
Smart Yields. “Data is central
to our operations, and having
HI-DSI as a partner to deploy
new technologies in Hawai‘i
is invaluable.”

Top: With the help of
HI-DSI, Smart Yields and its
CEO Vincent Kimura are able
to analyze, predict and alert
farmers to environmental
conditions affecting their crops
Credit: Smart Yields
Bottom: HI-DSI Fellow
and UH Mānoa biological
engineering and economics
undergraduate student
Jaclyn Lee, left and HI-DSI
Executive Director and
Assistant Professor of
Information and Computer
Sciences Mahdi Belcaid discuss
data from a collaborative
project with Smart Yields, a
Hawai‘i-based startup
credit: HI-DSI
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UH and the State
Look to “HATCH”
Aquaculture Innovation
in Hawai‘i

By 2022, the global aquaculture market is expected to reach
over $219 billion and by 2030, The World Bank estimates that
62 percent of consumable fish will be provided by aquaculture.
Rising populations increasing wealth and new demand, particularly in emerging economies around the world — combined with
diminishing wild fish numbers have put significant pressure on the
aquaculture industry to fill the gap in the global food supply chain.
In the United States alone the numbers are quite astounding.
According to facts provided by National Oceanic and Atmospheric
Association in 2015, while American’s were the third largest consumer of seafood in the world, the U.S. imported 90 percent of it
with more than 50 percent provided by aquaculture from other
countries — but ranked just 16th in world aquaculture production.
In Hawai‘i, a University of Hawai‘i Economic Research Organization
report in 2013 indicated that of the 38.9 million pound average
of commercially consumed seafood between 2000 and 2009, only
37 percent came from local waters. That may soon change, as
the pristine waters off the Kailua-Kona Coast on Hawai‘i Island,
world-renowned for its relative calm and some of the best sport
fishing in the world, may become a hotbed of sustainable aquaculture innovation and technology in the Pacific, thanks to a unique
partnership between the University of Hawai‘i (UH) and the State
of Hawai‘i.
In April 2019, UH and the State of Hawai‘i, represented by
the Hawaii Strategic Development Corporation (HSDC) and the
Natural Energy Laboratory of Hawaii Authority (NELHA), jointly
announced the formation of a new Hawai‘i-based aquaculture accelerator and investment fund based at the NELHA’s Hawaii Ocean
Science & Technology Park (HOST). Located north of Kailua-Kona,
the sprawling 900-acre aquaculture innovation hub already has
the necessary infrastructure of existing office and workspaces,
and unique resources — including access to a continuous flow of
clean, cold, unadulterated and nutrient-rich deep seawater that
is pumped up from 3,000 feet twenty-four hours a day, making it
possible to raise cold-water food species in a tropical environment.
Through a highly competitive application process, HATCH,
the world’s first sustainable aquaculture accelerator with operations in Norway, Ireland and Singapore, emerged as the optimal
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candidate to operate the Hawai‘i accelerator and run the fund.
Last year, HATCH made 16 investments, worked with two accelerator cohorts comprised of 14 global aquaculture startups and its
portfolio companies raised over $6 million.
“HOST Park is the perfect playground for innovative minds that
are seeking to make a major difference in the field of aquaculture,”
said HATCH Chief Executive Officer and Co-Founder Carsten Krome.
“The world-class facilities at NELHA offer perfect conditions for
fast prototyping and iterative innovative ideas.”
NELHA and HATCH aim to attract startups that focus their work
on sustainable solutions for the aquaculture industry — such as
innovative feed solutions, breakthrough technology in animal

“HOST Park is the perfect
playground for innovative
minds that are seeking to make
a major difference in the field of
aquaculture,” said HATCH Chief
Executive Officer and Co-Founder
Carsten Krome. “The world-class
facilities at NELHA offer perfect
conditions for fast prototyping
and iterative innovative ideas.”

TOP: NELHA’s HOST Park credit: NELHA
bottom: HATCH CEO and Co-Founder
Carsten Krome addresses the media at the
official launch ceremony in Gov. David Ige’s
Office on April 17, 2019 credit: HATCH
Background photo: A state-of-the-art

copper-alloy meshed Aquapod ® drifting
fish cage designed by Kampachi Farms
credit: NELHA

health, as well as farm and water management. Fully funded initially for three years, the accelerator is expected to nurture three
cohorts of 10 to 12 globally relevant aquaculture technology startups per year.
“The establishment of a Hawai‘i aquaculture accelerator and
a related investment fund is an effort to demonstrate the State’s
commitment to developing Hawai‘i’s commercial aquaculture industry and to focus entrepreneur and investor interest in Hawai‘i
as a location for globally relevant aquaculture companies,” said
HSDC President Karl Fooks. “Through this accelerator and fund,
the State will further raise its global visibility in marine technology and capitalize on the commercial opportunity in the global
aquaculture industry.”
Companies chosen for the aquaculture accelerator program
will each receive a total of about $111,000 in both cash and in-kind
funding, benefit from master classes and one-on-one discussions
with mentors in finance, aquaculture nutrition, research, marketing, legal aspects, business planning, exit strategies, technology
and traceability — with additional workshops depending on cohort
needs. Most importantly, the cohorts selected will also be introduced to HATCH’s large network of potential investors and businesses, all of which helps to usher the business development process
along. Additionally, HATCH will provide post-program assistance by
helping participants to navigate the minefield of raising financial
backing, sorting out business propositions, arranging agreements
with shareholders and investors, and finding customers.
According to UH Vice President for Research and Innovation,

Vassilis L. Syrmos, the initiative will provide proof-of-concept and
commercialization services to start-ups in Hawai‘i’s aquaculture
cluster. “It is critical that we work together to promote innovation
as a new economic growth engine that will spark new industry
technologies, maintain our competitiveness and generate new
high-wage job opportunities for our students,” said Syrmos. “The
project will build upon our existing regional strengths in aquaculture research, including programs at UH Mānoa’s College of
Tropical Agriculture and Human Resources, UH Hilo’s Pacific
Aquaculture and Coastal Resources Center, and the UH Sea Grant
College Program, which have been focused on advancing longterm sustainable use and conservation of coastal areas worldwide
through aquaculture and resource management for many years.”
The concept for the accelerator originated as a direct result of
recommendations produced by over 100 participants at the 2017
Hawai‘i Aquaculture Industry Summit. The establishment of the
joint accelerator project was made possible through initial funding
provided by the Hawai‘i State Legislature and the U.S. Economic
Development Administration. The Hawai‘i Department of Agriculture and the Hawai‘i Technology Development Corporation provided additional guidance.
“Many people have come together to make this initiative a
reality,” said NELHA Executive Director Gregory Barbour. “We are
thrilled by the positive feedback this initiative has generated and
look forward to growing the aquaculture tech industry in Hawai‘i.”
For more information go to: www.hatch.blue
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Making Smart
Buildings – Smarter
In today’s high-tech world of building automation, occupancy
detection systems are used to improve energy efficiency by cycling
lights, proactively adjusting ventilation and temperature, and providing data for energy management systems in these so-called
“smart buildings.” However, there are significant drawbacks to
currently available passive infrared (PIR) and ultrasonic occupancy
sensors, including high rates of false positives and failure to detect
stationary persons, which contribute directly to inefficient energy
usage in buildings. According to U.S. Department of Energy (DoE),
reducing this inefficiency by only 2.5 percent annually would result
in saving more than $80 billion per year.
Recognizing the drawbacks associated with current sensing technology, a husband and wife duo of electrical engineering professors
from the College of Engineering at the University of Hawai‘i at Mānoa
(UH Mānoa), Drs. Victor Lubecke and Olga Borić-Lubecke — used their
research and knowledge to develop a more reliable sensor technology. They formed a startup called Adnoviv in 2013.
After receiving a $750,000 Small Business Technology Transfer
(STTR) Phase II grant from the National Science Foundation in fall
of 2018, Adnoviv has been focused on refining its new intelligent
occupancy sensors — True Presence Occupancy Detection Sensors
(TruePODS), and bringing the sensors to market to help Hawai’i
achieve its ambitious goals of moving to 100 percent renewable
energy and making the state fully carbon neutral by 2045.
TruePODS are the first occupancy sensors to employ Doppler
radar technology to detect true human presence and occupant
count in indoor spaces. TruePODS’ revolutionary approach to occupancy sensing goes beyond the current generation of simple motion
sensors to actually detect human “life signs” such as respiration and
heartbeat, thus eliminating common false triggering issues. Each
sensor integrates the functionality for wireless monitoring and

TruePODS are the first occupancy sensors to
employ Doppler radar technology to detect
true human presence and occupant count in
indoor spaces.

control as needed, whether through integration with a building
control center or stand-alone operation with a smartphone app.
“Occupancy detection systems have been promising to enable
proactive, data-driven energy management and more efficient use
of real-estate, resulting in a significant impact on companies’ bottom
lines,” says Victor Lubecke, co-founder and vice president of Adnoviv.
“The TruePODS system has very high detection rates and can provide
information on the number of occupants, which will allow companies to implement these advanced smart-building systems and realize
these cost savings.”
TruePODS’ technology provides the solution to the reliability
problems long associated with traditional occupancy sensors and
currently limiting their widespread adoption and effectiveness.
With more reliable and accurate performance (alleviating the cost
and nuisance associated with erroneous power switching), TruePODS
can provide 20 percent more energy savings over competitor products offered at a similar price and also avoid nuisance shut-offs with
an up to 50 percent increase in presence recognition accuracy. The
increase of occupancy detection accuracy converts directly to energy
and hence cost savings. In addition to detection, TruePODS are compact in size allowing for easy integration into existing systems, and
user-friendly for simple replacement and calibration.
In 2014, Adnoviv was awarded an STTR Phase I grant and in
collaboration with UH Mānoa’s Hawai‘i Natural Energy Institute,
demonstrated the superior performance of TruePODS compared
to commercially available occupancy sensors by eliminating false
triggering at the Flexible Response to Ongoing Growth (FROG)
classrooms on UH campus. Adnoviv then participated in Phase I of
the University of Hawai‘i’s accelerator program in 2015 and recently
completed Phase II of the program earlier this year. The Adnoviv
team has grown from two to more than seven in the process.
“Adnoviv has served not only to
move UH technology out of the lab and
towards the market, but also to provide
job opportunities for our graduates in
Hawai‘i, and inspire some of our students
to successfully pursue their own startups, said Borić-Lubecke, co-founder and
president of Adnoviv. “While commercialization has not been an easy path, it has
been a rewarding experience to witness
our students growing into entrepreneurs
and the University of Hawai‘i developing
means to support such endeavors.”
CREDIT: ADNOVIV
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The Future of the
Mobile Professional
is Here Today
The evolution of remote collaboration has traversed an interesting landscape. From smoke signals and homing pigeons to email
and videoconferencing, the next iteration of remote collaboration
demands that it be dynamic, convenient, efficient and simple. Currently, about 70 percent of the global workforce works from home at least
once a week and those numbers are expected to continue to increase.
While these efforts can help an organization eliminate the logistical challenges of coordinating a physical meeting and the need for
expensive office space, and at the same time help employees erase
long commutes in traffic and expensive monthly parking fees —
disorganization and inefficiencies in collaboration efforts can lead to
lost time and ultimately impact the bottom line. The solution was a
platform that takes the best aspects of traditional office collaboration and transforms it into a digital environment to optimize the
remote work experience.
Enter RendezView, whose origins can be traced to the Laboratory
for Advanced Visualization and Applications (LAVA) at the University
of Hawai’i at Mānoa (UH Mānoa), a vibrant research and development
hub centered around the exploration of emerging technologies in
big data, visualization, human computer interaction, analytics, and
virtual and augmented reality. The state-of-the-art lab was created
by Jason Leigh, a professor of information and computer sciences at
UH Mānoa, who also serves as co-director of the university’s new Data
Science Institute and is director emeritus of the Electronic Visualization Lab at the University of Illinois at Chicago.
Inspired by Dr. Leigh’s research and teachings, three UH information and computer science (ICS) graduate students working in LAVA

joined forces to create RendezView in 2017. Despite the plethora
of collaborative applications that existed at the time, it was still a
challenge to work on complex problems remotely as many of the
applications solved single pieces of the puzzle, requiring teams to
repeatedly toggle between applications. This repeated back-andforth between applications increases workers cognitive fatigue,
resulting in higher rates of error and considerable time loss.
RendezView came up with a global unified solution — creating
a real-time collaborative workspace, connecting people in way that
mimics a meeting room. The platform’s “Workspaces” provide a digital tabletop environment for teams to work simultaneously with one
another whether editing documents, sharing files, videoconferencing, or all of the above.
While sharing similar technical backgrounds, RendezView’s three
co-founders each brought different areas of specialization that was
essential to the creation and development of their technology.
Alberto González Martínez brought his skills and knowledge in
visualization systems, data analysis, machine learning and artificial
intelligence. Dylan Kobayashi contributed with his research involving collaboration, remote interaction, and virtual, augmented and
hybrid reality. Ryan Theriot and his expertise in virtual reality, data
visualization, human computer interaction and 3D graphics, rounded out this rather impress collection of skillsets.
These skillsets combined with old fashioned hard work propelled
RendezView to first place in the Pacific Asian Center for Entrepreneurship (PACE) Business Plan Competition hosted by the Schidler
College of Business at UH Mānoa and was recently selected as a
cohort in UH’s accelerator program. This year, RendezView rolled
out its first round of beta testing to a number of Hawai’i companies.
“RendezView is a result of our longstanding passion for improving
the way groups solve problems together,” said co-founder González
Martinez. “We think that other collaborative systems either lack the
flexibility or the capabilities needed for real collaboration to truly
happen. Our goal is to provide teams with the best medium and the
best tools to truly learn and create amazing things together wherever
they might be.”
With RendezView’s Workspaces, employers can now offer
employees flexible workplace options — helping to recruit top talent, provide a seamless online co-working space 24/7— helping to
boost productivity and retention, and save time, money and the
environment — by cutting down the commute and the expense of
office space.
The future of remote working is here today at UH Mānoa. For
more information on RendezView, go to: www.rendezview.io
Credit: RendezView

NOELO 2019

| 27

Innovation

More Than Just a
Game of Drones
Unmanned Aerial Systems Research at
the UH Mānoa College of Engineering
The world has recently experienced natural disasters unlike
any other period in recent history, with earthquakes, hurricanes, tsunamis, floods and wildfires affecting thousands of lives. In
the search-and-rescue (SAR) operations for Hurricane Harvey alone
in 2017, the United States Coast Guard rescued 11,082 civilians in
Louisiana and Texas by deploying 2,060 personnel, 50 rotary and
fixed-wing aircraft, 75 shallow-water boats and 29 cutters.
Six years ago, a team of University of Hawai‘i at Mānoa (UH
Mānoa) College of Engineering students began investigating whether
a drone — or more formally an unmanned aerial system (UAS) — could
assist in SAR operations. A UAS could be deployed for immediate SAR
operations for locating missing people and relaying information to
emergency responders — particularly relevant in light of Hawai‘i’s
remote location, which would certainly hamper federal relief efforts
in the aftermath of a natural disaster.
In its quest to test the performance envelope of UASs in these
roles, UH Mānoa’s student team — known as the University of Hawai‘i
Drone Technologies (UHDT) program — has participated in an international competition that simulates SAR missions. Organized by the
Association for Unmanned Vehicle Systems International (AUVSI),
the Student Unmanned Aerial Systems (SUAS) Competition is an
annual event that challenges students to design a UAS capable of
autonomous flight and navigation, target acquisition and identification, and package delivery to a specified target.
For the simulated SAR mission, the UAS must first navigate a set
of waypoints. The UAS then searches for targets within a predefined
370,000-meter2 area, capturing images every four seconds while
flying a linear, cross-grain search pattern at an altitude of 70 meters.
The UAS processes the images in real time via the onboard Raspberry
Pi, a low-cost, high-performance computer made popular in robotics
applications. The images are then transmitted to a ground station
computer with processing algorithms to filter the images to identify
possible targets and characteristics such as shape, background color,
alphanumeric symbol, alphanumeric color and GPS coordinates. Next,
the UAS must fly to a specified air-delivery location where it deploys
a payload. For the 2019 competition held this past June, the payload
consisted of an eight-ounce water bottle carried by an unmanned
ground vehicle that was parachuted and then autonomously driven
to a target. To complete the simulated mission, the UAS was required
to autonomously return home to the launch point.
In the first year of competing, UHDT finished 17th out of the
54 international teams at the 2016 AUVSI SUAS Competition. In its
second year, UHDT ranked sixth out of 54 international teams and
third nationally. This is an impressive level of achievement given that
the students themselves carried out the engineering design, analysis
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and manufacture for all of the UAS subsystems including airframe,
image processing, wireless communications, package-deployment
mechanisms and sensor integration.
In 2018, taking its cue from Amazon’s drone program for home
delivery, UHDT began working with the Applied Research Laboratory at the University of Hawai‘i (ARL/UH) to design a UAS packagedelivery system to maritime vessels in need of emergency supplies
or spare parts in the open ocean. The UHDT students are currently
working on a semi-autonomous UAS capable of transporting a fivepound payload to a maritime vessel five miles offshore, while being
able to operate in 10-knot winds.
“The students work with minimal guidance from their faculty,
with students training students in a customer-oriented, project-based
learning environment,” said Ted Ralston, director of unmanned aerial
systems for ARL/UH, who has served as a UHDT advisor from the program’s inception. “This long-term and in-depth approach fosters student
engagement and helps to better prepare them for future careers.”
The team’s success is a product of the University of Hawai‘i’s
Vertically Integrated Projects (VIP) Program, where teams are
“vertically integrated” — consisting of a faculty mentor, graduate
student researchers and undergraduates of all levels. The teams
are large (10 to 20 undergraduates each semester), the projects
are long-term (at least five years in scope), and are based on an
externally funded research topic. Undergraduates in VIP teams earn
academic credit for their participation.
“Faculty mentor graduate students, who in turn mentor seniors/
juniors, who in turn mentor sophomores/freshmen, who in turn
mentor high school students,” said Wayne Shiroma, electrical
engineering professor and UHDT faculty advisor. “Participating
undergraduates are required to remain with a project through
graduation, so that as a student rises in maturity to the senior level,
the depth of knowledge is approximately the same as a first-year
graduate student. This is one of the secrets to the success of our
VIP Program here at UH.”
“The UHDT program has engaged over 100 students from high
school to graduate levels in computer, electrical and mechanical
engineering, and UHDT alumni have done quite well for themselves,” said Evan Kawamura, currently a PhD student at UH Mānoa
who has been participating in UHDT since his sophomore year.
Chase Yasunaga, a former UHDT student program manager, did so
well in his presentation to North Star Scientific Corporation, a Hawai‘ibased technology company — that they have become sponsors of
the UHDT program for the past two years. Another former UHDT
student program manager, Kalani Danas Rivera, currently a PhD
student at Cornell University, credits his UHDT experience as the
most consequential out of all of his college-year activities.
“Nothing captures the imagination of a new college student
like getting outside and actually flying a drone, particularly a drone
the student helped design and build,” said Zac Trimble, mechanical
engineering professor and faculty advisor. “Plus, seeing their work
in action and participating in competitions helps to fast track
students in their learning process.”
“Competitions are always exciting, but watching drones from
around the world compete against each other is even more thrilling.
It’s literally a Game of Drones,” deadpanned Shiroma.

A UAS could be deployed for
immediate SAR operations
for locating missing people
and relaying information to
emergency responders —
particularly relevant in light
of Hawai‘i’s remote location,
which would certainly hamper
federal relief efforts in the
aftermath of a natural disaster.

TOP: Program Manager Grace

Hayashi and Faculty Advisor
Wayne Shiroma ready their
drone for an upcoming flight in
the UHDT Lab
Bottom: The UHDT drone on a

test flight
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The Man with
the Hot Hand
UH Volcanologist Bruce Houghton

On May 3, 2018, activity along Kilauea volcano’s East Rift
Zone started what became the first billion-dollar volcanic
disaster in the United States. Residents of the Big Island of
Hawai‘i are familiar with the powerful and active volcano — as it
shapes the terrain, culture, traditions and daily activities. However,
the 2018 Kilauea eruption was a uniquely large event for Hawai‘i,
and perhaps the country, in both human and geologic terms.
Over several months, fountaining vents, lava flows and volcanic
gases affected nearby homes, communities and ecosystems, necessitating an unprecedented level of response.
Bruce Houghton, the Gordon A. Macdonald Professor of Volca
nology and Science Director of the National Disaster Preparedness
Training Center at the University of Hawai‘i at Mānoa (UH Mānoa),
was part of the U.S. Geological Survey (USGS) Hawaiian Volcano
Observatory (HVO)-led field response team that was active twentyfour hours a day for three months.
“The eruption required intuitive, cognitively-complex decisions
in the face of demanding real-time situations,” said Houghton. “It
showed that Hawai‘i has very robust systems in emergency management, in crisis response and in science.”
Field crews spent eight-hour shifts, day and night, talking with
residents of affected neighborhoods and monitoring new and
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“A giant of volcanology, Bruce has tackled
‘big’ problems in geology with innovative
approaches and technologies, and is truly a
scientist of outstanding distinction.”
– Rebecca Carey
University of Tasmania scientist, in her letter
nominating Houghton for the Thorarinsson Medal

background photo: Kilauea volcano’s Fissure 8; June 2018
Facing page, Top: Houghton at Kilauea volcano during the early

stages of Fissure 8; May 2018
Facing page, Bottom: Mount Ruapehu volcano, New Zealand; 2016
Credit: SOEST

ongoing lava flows, earthquakes and activity at Kilauea’s summit.
The University of Hawai‘i played a key role, wherein scientists from
both UH Hilo and UH Mānoa campuses fully integrated with the
Observatory.
“The pressure of 24/7 field operations was immense,” said
Houghton. “The science response drew USGS’s volcanologists from
across the country, rotating in and out of the team to avoid burnout. Nine of the 40 or so scientists involved were current graduate
students or alumni from the UH Mānoa School of Ocean and Earth
Science and Technology (SOEST). That’s an outstanding endorsement of SOEST’s commitment to training of volcanologists.”
“It was like a daily reunion of UH’s 21st century students in
physical volcanology,” commented current UH Mānoa doctoral
candidate Brett Walker.
“The main distinction between the 2018 Kilauea eruption and
past crises is not the eruption itself but the proximity of thousands
of residents to the eruption site,” said Houghton. “This problem
mostly needs human solutions. A major dilemma as we move forward
is whether people should live so close to this dynamic system and if
they do, what level of support can they reasonably expect?”
Some may assume that after Kilauea’s impressive display there
will be time to reflect on how to best protect residents from future
eruptions—where to site new roads and build new homes.
But Houghton offers caution. “Perhaps a key message is that we
may not have decades of quiet and to remember that the previous
two eruptions on the lower East Rift Zone were only five years
apart, in 1955 and 1960.”
Through a new three-year project Houghton in partnership
with scientists at the USGS HVO, will continue to improve understanding of explosive eruptions in Hawai‘i and Italy and the ability
to accurately assess and communicate volcanic hazards at two of
the world’s most popular volcanoes and beyond.
Houghton, who joined UH Mānoa in 2000, has made impressive
contributions, not only in Hawai‘i but also internationally, in the
field of volcanology and volcanic hazards. He has worked in Alaska,

Chile, El Salvador, Germany, Greece, Hawai‘i, Iceland, Italy, New
Zealand, Nicaragua and Thailand.
To gain insight into what goes on beneath the surface of explosive eruptions, Houghton uses real-time high-speed imagery to
record and then to model the dynamics of volcanic explosions. To
take that understanding a step further, Houghton has pioneered
cross-disciplinary research across the interface of volcanology, and
social and behavioral science, leading to a world-first advanced
training course for scientists, first responders and emergency
managers, titled the U.S. FEMA Volcanic Crisis Awareness course.
“A giant of volcanology, Bruce has tackled ‘big’ problems in
geology with innovative approaches and technologies, and is truly
a scientist of outstanding distinction,” stated Rebecca Carey, a
scientist at the University of Tasmania, in her letter nominating
Houghton for the Thorarinsson Medal awarded by the International Association of Volcanology and Chemistry of the Earth’s
Interior (IAVCEI).
In 2017, Houghton received the medal, the highest award in
international volcanology, for outstanding contributions to the
scientific field of study. Houghton, along with the previous UH
Mānoa Macdonald Professor of Volcanology, George Walker,
share “rarified air” for being among the only nine volcanologists
to-date honored with the Thorarinsson Medal, named after the
noted Icelandic geologist and volcanologist Sigurdur Thorarinsson.
More accolades were bestowed upon Houghton the following year, as he was elected a Fellow of the American Geophysical
Union (AGU), a distinction reserved for no more than 0.1 percent
of the union members, whose visionary leadership and scientific
excellence have fundamentally advanced research in their respective fields.
“Throughout history, humans have lived with the threats and
benefits (e.g., fertile soils) of active volcanoes,” said SOEST Dean
Brian Taylor. “Bruce’s insights into volcanic processes and eruption
dynamics are helping folks make informed decisions given the
associated risks.”
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“Knowing that time is short to save corals
and humanity, Ruth saw opportunity
in breeding corals that have not only
survived prior hardships, but thrived
under tough conditions. With backing
from Paul Allen’s Vulcan Foundation,
her lab is determining what traits make
some corals better survivors than others,
and reinforcing those traits through
selective breeding.”
– Brian Taylor
Dean, School of Ocean and Earth Science
and Technology, UH Mānoa

In Memoriam:

Ruth D. Gates
March 28, 1962 – October 25, 2018

Ruth Gates, director and researcher at the Hawai‘i Institute of Marine Biology
(HIMB) at the University of Hawai‘i at Mānoa (UH Mānoa), passed away on October
25, 2018. Gates, who joined HIMB in 2003, contributed seminal research to understanding coral reef biology and the impacts of climate change on reef ecosystems.
“Ruth was not only a shining star in coral research, but an indomitable spirit in every
aspect of life,” said Judy Lemus, interim director of HIMB and friend of Gates. “Her
enthusiasm was contagious, and she absolutely loved what she did. Her loss will be felt
deeply within our own community and throughout the broader research community.”
Gates was a tireless innovator and advocate for coral reef conservation. Coral reefs
around the world have experienced massive die off as a result of warming ocean
temperatures, increasing acidity, pollution runoff from land and other threats. The
focus of her most recent research efforts was creating “super corals,” coral species
occurring naturally in the ocean that could be trained to become more resilient to
these harsh conditions.
Gates’ passion for sharing new scientific discoveries and encouraging the global
community to contribute to coral reef conservation came through in her many public speaking events, in the Emmy award-winning film Chasing Coral that featured her
research, and in all that she did to communicate the urgency of climate change impacts
on marine ecosystems.
Recognizing the importance of training the next generation of scientists, Gates
advised 17 graduate students and 14 post-doctoral students; and mentored many others
to find their path to make their unique contribution.
Credit: Elyse Butler

“I have heard from hundreds of people,
scientists and non-scientists who have
expressed their admiration and appreciation
for all that Ruth meant to them and to the
world. Ruth’s vision and passion will be
missed by all of us who were fortunate to
have worked with her. Most of all, I will
miss her generous spirit; Ruth was always
generous with her time and her knowledge,
and we were all made better as a result.”
– Michael Bruno
UH Mānoa provost

“Ruth was a cherished colleague and friend.
All of us who had the good fortune to
know her, work with her or spend time
with her will miss her deeply. UH has lost
a gifted teacher, a creative researcher, a
remarkable collaborator and a compelling
communicator. And the world has lost a
powerful champion for our coral reefs and
one of our most effective voices in the fight
against climate change and its devastating
impact on our planet.”
– David Lassner
UH President

“The scientific community, the world and
the UH family has lost a brilliant colleague,
advocate and friend. Her unbridled passion
and enthusiasm for her craft helped to
elevate the world’s awareness of the
importance of coral protection in the face
of global climate change. She was a giant
in the field of coral reef conservation and
she will be greatly missed.”
– Vassilis L. Syrmos
UH Vice President for Research
and Innovation
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