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Uncrewed Aircraft System Completes Trailblazing Mission in Hurricane Ian
For the first time, an Area-I Altius-600 

uncrewed aircraft system (UAS) has been 
deployed into a hurricane by scientists at 
AOML while onboard a NOAA P-3 Orion 
Hurricane Hunter aircraft. Despite extreme 
turbulence, the 27-pound drone was 
successfully launched from the P-3 into 
Category-4 Hurricane Ian during a period 
of rapid intensification. It completed a 
105-minute mission, acquiring critical 
measurements from the lowest altitudes of 
Ian to help researchers better understand 
the complex mechanisms that enable 
storms to intensify.

The Altius-600 is capable of operating 
in low- to medium-altitude maritime 
environments, areas of the storm too 
dangerous for humans to go, with a flying 
range of 150 miles while traveling at 
speeds of up to 100 mph. It features an  
airframe that can handle considerable 
damage, with its actions controlled by 
onboard programming and/or by aircraft- 
based operators.

Upon release, the uncrewed aircraft 
deployed its 8-foot wingspan and acquired 
a center fix on the eye of Ian at 4,500 feet. 
It then dropped to 3,000 feet within the 
eye to collect temperature, pressure, and 
moisture observations.

The crew then directed it into the 
eyewall where it completed a series of 
circumnavigations at different altitudes. 
At less than 2,300 feet above the sea 
surface the UAS recorded winds of more 

than 187 knots (216 mph) and at one point 
even descended to as low as 200 feet.

“If Altius survives this, it will survive 
anything,” said Joe Cione, PhD, AOML 
scientist and NOAA’s lead meteorologist 
for the new technology. “On its first try, 
Altius did what we hoped it would do: 
keep humans out of harm’s way.” 

Scientists can only study what can be 
measured. In extreme environments like 
hurricanes, they are limited by their ability 

An Altius-600 uncrewed aircraft system demonstration model is displayed alongside a Hurricane Hunter P-3 
aircraft at NOAA’s Aircraft Operations Center in Lakeland, Florida during its second flight test cycle on May 25, 
2022. Photo credit:  NOAA.

to safely deploy instruments. Fixed 
systems, like weather stations and buoys, 
collect data at ground level. Saildrones 
and gliders provide tracking data at and 
below the ocean surface, while Hurricane 
Hunter aircraft provide a mobile look 
from the upper levels of the atmosphere. 
Dropsondes released from aircraft gather 
high resolution data along a vertical path, 
and weather balloons provide the same, 
but rising from below. What drones like 
the Area-I Altius-600 enable is the ability 
to dive into the heart of a storm and 
measure its lower altitudes.

Scientists at the National Hurricane 
Center, Environmental Modeling Center, 
and Hurricane Research Division at 
AOML will use the datasets obtained by 
Altius-600 uncrewed aircraft to advance 
understanding of the extremely turbulent 
hurricane boundary layer environment 
where the ocean and atmosphere intersect. 
This ability, coupled with other observing 
systems, will help clarify how tropical 
systems function.

Observations obtained by the Altius-600 
will also improve the accuracy of hurri-
cane models through better understanding 
of a storm’s track, intensity, and structure,  
as well as help NOAA improve the safety 
of its operations and more precisely target 
future research. Ultimately, better models 
provide better analyses to the National 
Hurricane Center responsible for creating 
forecasts for the public.

Radar image of Hurricane Ian on September 28 that shows the flight track of NOAA’s Hurricane Hunter P-3 
aircraft and deployment location of the Altius-600 within Ian’s eye. Photo credit: NOAA.
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Researchers Mark 30 Years of Progress in Hurricane Forecasting Since Andrew
August 24, 2022 marked the 30th anni-

versary of Hurricane Andrew’s landfall 
near Homestead, Florida with sustained 
165 mph winds, becoming one of the most 
catastrophic hurricanes in US history. The 
storm decimated much of southern Miami- 
Dade County, causing an estimated $50.5 
billion in damages (in 2020 dollars). Since 
1992, NOAA scientists have revolutionized 
the field of hurricane forecasting to save 
lives and property, developing new, more 
accurate instruments, observing platforms, 
and models to improve forecasts.

When Andrew swept ashore, flying 
debris destroyed most of the ground-based 
instruments used for measuring wind 
intensity, while electric-based instruments 
failed due to widespread power outages. 
Of the few instruments that survived, 
Andrew’s powerful winds exceeded their 
capabilities, exposing the inadequacies of 
the era’s technology.

Andrew was initially classified as a 
Category-4 hurricane with maximum 
winds of 145 mph. A re-analysis study 
conducted in 2002, however, led to 
Andrew’s upgrade to Category-5 status, as 
hurricane experts determined the storm’s 
surface winds had been 20 mph stronger 
than originally predicted.

Several hurricane scientists at AOML 
who lived in South Florida during Andrew’s 
passage still work at the laboratory. Their 
direct experience of Andrew’s destructive 
power inspired them to apply what they 
learned and fueled their resolve to better 
warn the public of the dangers storms like 
Andrew posed.

Frank Marks, Sc.D., the director of 
AOML’s Hurricane Research Division, 
was the lead scientist aboard the last 

NOAA P-3 Hurricane Hunter mission into 
Andrew on August 22, 1992. “During our 
flight we found that Andrew had not only 
reintensified into a hurricane but was also 
tracking west toward Florida,” he recalled. 
“It was a sobering realization, as it was 
pretty clear it was going to make landfall 
in south Florida close to home.”

Today, AOML’s hurricane scientists 
rely upon satellite observations and an 
array of land-based, sea-based, and air-
borne instruments that provide critical 
data to forecasters. GPS dropsondes and 
autonomous instruments like ocean gliders, 
saildrones, and uncrewed aircraft systems 
collect high-resolution measurements in 
the storm environment.

Stepped-frequency microwave radiom-
eters provides estimates of the damaging 
winds at the surface, while tail Doppler 

radar pinpoints the regions of strongest 
wind and heaviest rainfall. High-speed 
broadband satellite communications transmit 
these observations in real-time to the 
National Hurricane Center to keep fore-
casters updated on the dynamic, changing 
condition of storms.

Key improvements to forecast guidance 
products include the Statistical Hurricane 
Intensity Prediction System, Rapid Inten-
sity Index, and Tropical Cyclone Genesis 
Index. Additionally, NOAA’s uses high- 
resolution, state-of-the-art computer models 
such as the Hurricane Weather Research 
and Forecasting (HWRF) and Hurricanes 
in a Multi-scale Ocean-coupled Non-
hydrostatic (HMON) modeling systems 
for hurricane track and intensity guidance.

AOML scientists are currently testing 
the newest advance in hurricane forecasting, 
the Hurricane Analysis and Forecast System 
(HAFS) model. Developed at AOML, 
HAFS will become operational in 2023. 
HAFS brings together oceanic and 
atmospheric observations that enable fore- 
casters to simultaneously observe multiple 
storms to better understand how they 
interact.

Andrew’s south Florida landfall spurred 
hurricane scientists to better understand 
the complex processes that fuel and 
weaken tropical cyclones and advance the 
science of hurricane prediction through 
better observations, high-resolution fore-
cast models, and analyses. In the 30 years 
since Andrew, track forecasts have 
improved by 75%, while intensity fore-
casts are 50% more accurate.AOML hurricane scientist Stanley Goldenberg in the front yard of his home in August 1992 following Hurricane 

Andrew’s south Florida landfall. Photo credit:  NOAA.

An upper level ridge of high pressure across the eastern US and western Atlantic enabled Andrew to rapidly 
intensify as the storm was driven westward toward southern Miami-Dade County.  Photo credit:  NOAA.
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first openly gay Senior Executive of 
Hispanic descent to lead both an OAR 
program and national laboratory, he has 
been an exemplary role model for 
NOAA’s workforce and others

 
 

Throughout his career, Cortinas has 
been a passionate advocate for under- 
represented groups in science, technology, 
engineering, and math (STEM). He is a 
member of several scientific organizations 

 
including the Society for the 

Advancement of Chicanos and Native 
Americans in Science, the National Orga-
nization of Gay and Lesbian Scientists 
and Technical Professionals, Latinos@
NOAA, the American Geophysical Union, 
and the American Meteorological Society 
(AMS), for which he is currently an elected 
representative of the AMS Council.

Cortinas grew up in Omaha, Nebraska, 
and is the oldest of five children. He holds 
a doctorate in Geophysical Sciences from 
the Georgia Institute of Technology in 
Atlanta and has authored and co-authored 
many scientific articles, as well as served 
on numerous national and international 
scientific working groups and committees. 
Congratulations to AOML director John 
Cortinas on receiving this prestigious award.

President Joe Biden has selected AOML 
Director John Cortinas, PhD, as a 2022 
recipient of the Presidential Rank Award, 
one of the most prestigious awards for 
federal career civil service. It recognizes 
the hard work and important contributions 
of dedicated civil servants.

Cortinas has been a trailblazer and a 
visionary leader for more than 15 years of 
federal service through senior leadership 
positions in NOAA’s Office of Oceanic 
and Atmospheric Research (OAR). Prior 
to becoming the AOML director in 2019, 
he served as the director of OAR’s Office 
of Weather and Air Quality, as well as the 
director of the Cooperative Institute program.

Cortinas was recognized for fostering 
world-class research that has made signifi- 
cant improvements in NOAA’s ability to 
provide accurate and timely forecasts and 
warnings for extreme weather, including 
hurricanes, thunderstorms, floods, heat 
waves, and strong winds. Moreover, as the 

AOML Director Receives Presidential Rank Award

Dunion led NOAA’s APHEX science 
mission on the Gulfstream-IV (G-IV) 
Hurricane Hunter jet to test new targeted 
sampling techniques for optimizing aircraft 
observations. Targeted sampling improves 
forecasts by determining the best locations 
for where to gather data in the storm 
environment.

“The National Hurricane Center pro-
vides a 5-day forecasts for future potential 
storms,” said Dunion. “And we can see a 
time coming when it’s going to be a 7-day 
forecast. If you’re looking out 7 days, you 
really need to be looking out farther east, 
out toward Cape Verde.”

During three 8-hour missions in the 
skies above Sal Island, the G-IV science 
crew sampled an area of disturbed weather, 
a “potential storm,” and a dense mass of 
Saharan dust, known as the Saharan Air 
Layer, just to its north. 

Dropsondes launched from the G-IV at 
altitudes as high as 45,000 feet measured a 
host of atmospheric variables, including 
barometric pressure, temperature, humidity, 
and winds as they fell toward the ocean. 
Forecast model ensembles were used to 
identify optimal dropsonde locations to 
improve model forecasts of the tropical 
wave’s intensity and future track.

These observations will be used to study 
how Saharan dust blowing off the African 

(continued from page 1) 

Jason Dunion onboard NOAA’s Gulfstream-IV Hurricane Hunter jet reviews real-time data from flying through 
an area of disturbed weather, a “potential storm,” above the Cabo Verde islands. Photo credit: NOAA.

coast intermingles with tropical waves and 
affects their development. Forecast models 
will also benefit from the observations: 
More real-time data of what’s occurring in 
the atmosphere when storms are in their 
formative, earliest stage will help the 
models better predict their track and 
intensity as they travel the broad expanse 
of the Atlantic.

Although an ocean away, the research 
conducted in this rarely sampled region 

will help unlock the complex dynamics of 
how tropical waves form into tropical 
depressions, a key phase in the life cycle 
of tropical cyclones. 

With the Cabo Verde missions now 
completed, scientists at AOML will work 
with their NOAA colleagues to assess the 
potential value of expanding future hurri-
cane reconnaissance efforts farther east in 
the Atlantic, all for the benefit of improving 
track and intensity forecasts.
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Welcome Aboard
Dr. Tiago Carrilho Bilo joined AOML’s 

Physical Oceanography Division in October as a 
University of Miami-Cooperative Institute 
Assistant Scientist. Tiago will work with Drs.
Renellys Perez, Shenfu Dong, and other scientists 
to study the Atlantic Meridional Overturning 
Circulation and the variability of boundary 
currents in the South Atlantic using in situ observations. He will 
also study changes in water mass properties, particularly deep and 
abyssal ocean temperatures. Tiago holds a PhD in Meteorology 
and Physical Oceanography from the University of Miami’s 
Rosenstiel School of Marine, Atmospheric, and Earth Science.

Shaun Dolk joined AOML’s Physical 
Oceanography Division in July as the new federal 
manager for the Global Drifter Center’s Data 
Assembly Center (DAC). The DAC quality controls 
data from drifting buoys deployed globally for 
marine forecasts and weather/climate research. 
Shaun began with the drifter group in 2007 as a University of 
Miami-Cooperative Institute Research Associate and, over the 
years, rose to the rank of Senior Research Associate. He has 
unofficially served as the drifter DAC manager since late 2021. 
Shaun holds a MPS degree in Weather, Climate, and Society from 
the University of Miami’s Rosenstiel School of Marine, 
Atmospheric, and Earth Science.

Thia Griffin-Elliott joined AOML’s Office of 
the Director in July as a Communications and 
Web Specialist through Groundswell, a federal 
contractor. Thia joins the Communications team 
to maintain and keep content updated on the 
AOML website, generate and revise web pages, 
and analyze web traffic on the site. They will also support the 
AOML community by creating graphics and writing articles to 
share the lab’s research with a variety of audiences. Thia holds an 
MS degree in Marine Science from the University of South Flori-
da’s College of Marine Science, with research focused on the inor-
ganic carbon system and trace metals in Tampa Bay.

Dr. Jin-Sil Hong joined AOML’s Physical 
Oceanography Division in September as a Northern 
Gulf Institute post-doctoral scientist. While at 
AOML, she will support research to examine the 
non-linear relationship between the frequency of 
drought in the southeastern US and Pacific-Atlantic 
decadal climate variability. Jin-Sil holds a PhD  from the Depart-
ment of Marine Sciences and Convergent Technology at Hanyang 
University in South Korea, with expertise in air-sea interactions on 
decadal time scales.

Dr. Nicholas MacKnight joined AOML’s Ocean 
Chemistry and Ecosystems Division in June as a 
University of Miami-Cooperative Institute post- 
doctoral scientist. Nicholas will work with Dr. 
Stephanie Rosales to identify the functional contri- 
butions and adaptive restraints of bacteria that live 
on Orbicella faveolata, a disease susceptible, yet 
highly productive reef-building coral. This research seeks to 

identify disease resistant genotypes within this susceptible species. 
Nicholas recently obtained his PhD in Quantitative Biology from 
the University of Texas at Arlington.

Alison MacLeod joined AOML’s Ocean 
Chemistry and Ecosystems Division in September 
as a University of Miami-Cooperative Institute 
Research Associate. Alison will support the Ocean 
Carbon Cycle group, which studies the transport 
and transformation of carbon in the ocean and the 
fate of anthropogenic carbon dioxide. Her primary 
duties will be to serve as a seagoing and lab-based analyst. Alison 
holds a BS degree in Oceanography, with minors in Geography and 
Data Science from the University of Washington. Her senior thesis 
was on impacts of pH on non-steroidal anti-inflammatory drugs 
(NSAID) adsorption to microplastics in the North Pacific Gyre.

Dr. Jhon Mojica joined AOML’s Ocean 
Chemistry and Ecosystems Division in September 
as a University of Miami-Cooperative Institute 
Senior Research Associate. Jhon will support the 
Port Everglades Adaptive Management Moorings 
and Expert Information System project by 
managing an array of data buoys and sensors 
deployed in Port Everglades to better understand the drivers of 
water quality and monitor turbidity during dredging operations in 
2023. Prior to joining AOML, Jhon held a post-doctoral position at 
the New York University’s Center for Global Sea Level Change in 
Abu Dhabi, United Arab Emirates, where he studied ocean-glacier 
dynamics in Greenland fjords, Antarctic ice shelves, and several 
areas around Antarctica. He holds a PhD in Physical Oceanography 
from the University of Barcelona.

Edward Ryan joined AOML’s Physical 
Oceanography Division in September as a 
University of Miami-Cooperative Institute Senior 
Research Associate. Ed will support the US Argo 
Data Assembly Center at AOML, which processes 
and quality controls all Argo data collected by US 
scientific and governmental institutions. His 
primary duties will focus on data quality control and the use of 
BUFR (Binary Universal Form for the Representation of 
meteorological data) software. He comes to AOML with 30 years 
of experience as a member of the research staff at the University of 
Miami’s Rosenstiel School of Marine, Atmospheric, and Earth 
Science. Ed holds an MS degree in Physics from the University of 
Cincinnati.

Kayelyn Simmons joined AOML’s Ocean 
Chemistry and Ecosystems Division in July as a 
federal oceanographer. Kayelyn is a former 2021 
John A. Knauss Fellow who worked with NOAA’s 
Coral Reef Conservation Program in support of the 
US Coral Reef Task Force. At AOML, Kayelyn 
will lead benthic habitat characterization studies 
for several efforts, including the National Coral Reef Monitoring 
Program and Port Everglades Dredging Expansion project. She 
recently earned her PhD Marine Science from North Carolina State 
University, with a focus on coral reef soundscapes and habitat 
photogrammetry within the Florida Keys National Marine Sanctuary.








