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Below the Surface: History

2014: NOAA’s Atlantic Oceanographic and
Meteorological Laboratory deploys 2 gliders from Puerto
Rico

2018: NOAA’s Integrated Ocean Observing System
begins coordinating hurricane glider work

Skidaway Institute
l f O anog phy
RGIA

[ﬁmsm Vivis | i

2018: NOAA and U.S. Navy partner to deploy additional ‘\\w 3—0095

gliders |

2023: NOAA’s Global Ocean Monitoring and Observing RUTGERS T‘l @MARACDDS

Program begins overseeing the coordination of o |

observing platforms e oo NRNRM

2018 - 2025: ®st@ Dn  Gyoemumio o
O ~100,000 profiles/year to GTS 00L e posic  Hewwo

O 30+ partners
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Below the Surface: Present

2025 Glider Numbers

e 80 Glider Deployments

e >90k profiles collected &
transmitted to GTS

e 2 gliders deployed from Hawai'i
for central Pacific hurricane

monitoring
e Additional missions via
international partnerships:
O 2 gliders around Bermuda
O 8 gliders around Mexico
o 1 glider around Barbados
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Below the Surface: Models

0 Comparison Date: 2025-07-16
= Glider: ru29
50 Profiles: 22
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Below the Surface: Models

Comparison Date: 2025-07-16
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Below the Surface: Models

0 Comparison Date: 2025-07-21
= Glider: ru29
50 Profiles: 14
First: 2025-07-21 00:31:09
75 Last: 2025-07-21 22:13:00
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@ 2025 Hurricane Field Program-APHEX

Collaborations

i pLE ]
Hurricane Gliders -y - E .4
e Multiple gliders along the path of Erin as a Major Hurricane-1 -
with turbulence probes . * *
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e Glider data was shared to NHC in real-time and was cited in a a
discussion "l orz vrc rowirsonce® Lotz orc mornsence®
0 “Second, as Erin grows in size, its footprint of cool 8] @®0_ond 12, U7C Rowinsor B | ¢ LR
upwelling will also grow, and could potentially encroach e e en oow o won ow oson en oo NG G e o o e o e o oo
on its inner core. Several AOML/CIMAS gliders have been AOMLICIMAS Giider SG668 Profiles Profiles Through HU Erin: 2061N -66.27W

25m AVG Jemp Pre (8/16 18:132): 20.41°C, Mid (8/17 08:402% 28.00°C, Post Erin (817 22:042): 28.36C, . .,
oy | g - 17 208

- BAT 1951

- 87 18:33

near the inner core of Erin over the past 24 hours, and
their in-situ observations indicate that Erin has
already cooled the waters in its vicinity up to 1C over
the past day. This rate of ocean cooling near Erin 1is

48T
4 817 16:08
BT 1504
BT 1343
a7z

likely to continue increasing as the storm grows in size K 1000
and slows over the next 48-60 h. Thus, the intensity :. EEEE
forecast shows gradual weakening beginning after a short 8 pro
round of intensification” S

#170120

BAT D014
B8 23:20
BA6224
862120
BN6 2015
016 19:22
8161813

Experiments, Modules, & Coordination
e CHAOS

Note: Slide shown during Hurricane Erin Hurricane Field Program Debrief

285

Temperature (C)









At the Surface: History

® 2021: NOAA partners with Saildrone for Shorcwave radiance: cunar s

Delta-T Shaded Pyranometer Ultrasonic Anemometer

hurricane observations - Camera Aray

LI-COR Underwater Quantum Sensor

13

AIS Transceiver
Air Temperature &
Relative Humidity Atmospheric CO,*
Rotronic HC2-S3 Meteorological 2

PMEL-Developed ASVCO,
Probe with Radiation Shield

Wave Height/Period
VectorNav Dual Antenna GNSS-aided
Inertial Navigation System

Skin SST

Heitronics Infrared Radiation Thermometer

Pressure
Vaisala Barocap Digital Barometer

Oceanic CO,*
Temperature PMEL-Developed ASVCO,

8 RBRcoda’ Temperature Logger
— —

Temperature/Salinity/Oxygen
Sea-Bird Scientific Conductivity, Temperature,
and Optical Dissolved Oxygen Sensor

Chlorophyll
WET Labs ECO Fluorometer Z Currents
with anti-fouling  300kHz Workhorse ADCP
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At the Surface: History

® 2021: NOAA partners with Saildrone for

Saildrone Tracks Intercept Year Intercept Max Winds TC Intensity
. . —2021 =——2023 O 2021 O 2023 TS === HU TS HU -\ H3 = \H5
hurrlcane Observatlons — 2022 2024 O 2022 A 2024 Ssoki 76 == HUZ —MH4

35°N [~

® 2021 -2024:
O 36 deployment

O 200,000 km traveled NP p
O 43 intercepts

O 300 hours in tropical storm winds 25N 1
O 5 hours in hurricane force winds N
O 500 hours in significant waves >5 m 20N

O 22 hours in significant waves >10 m .

O 41 NHC Advisories 15N - ' \
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At the Surface: Validation

W&ZOZ‘I_ Saildrone 2022 Saildrone 2023 Saildrone 2024 Moorings

All All All All * =100 km
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O Pressure reveals concerns oo b
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At the Surface: Validation

® Validate with moorings

® 1200 days within 100 km

O Wind, air temperature, SST,
significant wave height all
compare well

O RH and Dominant wave
period need further
investigation

O Pressure reveals concerns

Wind Speed (m/s)
Saildrone - Mooring: 0.11 + 0.58, r’: 0.95

Gust Speed (m/s)
Saildrone - Mooring: 0.11 + 0.81, 2:0.93

Wind Direction (°)
Saildrone - Mooring: 0.1 + 10.91, *: 0.98
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At the Surface: Validation

Qiffere‘nce‘ be.twc‘aen‘Sa.iIdr‘one‘s and{Mc;lorings: Pressure (tI1Pa)
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At the Surface: 2025

Small (1.2 m), light weight (100 |b) USV
Capable of 100 day missions
75% cheaper than previous USVs

) i
A &
K

(4 »" i \ s = x“ e Y ; u‘ '
'] Mﬂm e rf\ Lk

Max speed over water of ~2.5 kt with an
onboard integrated thruster
® Real-time 2D Winds, AT/RH, Pressure, & SST
with higher resolution upon recovery
e Sensors very low (0.66 m)
O Challenge of converting to 10 m
® Has acamera

Department of Commerce | National Oceanic and Atmospheric Administration| NOAA.gov 16



At the Surface: 2025

e 8 C-Stars deployed for over 330 days at sea, traveling
over 9,000 miles
e Rapid Deployment ahead of Imelda
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At the Surface: 2025

e 8 C-Stars deployed for over 330 days at sea, traveling
over 9,000 miles

e Rapid Deployment ahead of Imelda

e 9 intercepts with 10-m adjusted winds over tropical
storm strength

o Cat 5 Hurricane Humberto sustained 85 kts winds (adjusted to 10
m), gust of 110 kts (adjusted to 10 m)

o
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At the Surface: 2025

e 8 C-Stars deployed for over 330 days at sea, traveling
over 9,000 miles

e Rapid Deployment ahead of Imelda

e 9 intercepts with 10-m adjusted winds over tropical
storm strength

o Cat 5 Hurricane Humberto sustained 85 kts winds (adjusted to 10
m), gust of 110 kts (adjusted to 10 m)

e Real-time data sent to GTS, assimilated into GFS, and
shared with NHC

O Humberto Advisory: “An OSHEN C-Star drone recently measured a
minimum pressure near 955 mb in the eyewall of Humberto with

gusts to hurricane strength at an anemometer height of about 2 feet
(0.5 m).” Photos from Oshen C-Star PC3 in Humberto

*Not to be shared without permission
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At the Surface: 2025

e C-Stars compare well
with moorings

Compare Observations from NDBC 42067 & Oshen C-Stars: PC7, PC10
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At the Surface: 2025

e C-Stars compare well

- ——

with moorings

e Coordinated with
NOAA Aircraft

N it
>
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At the Surface: 2025

Y C_Sta rs com pa re we ” | Comparing Pifferent Wiqd Speed Adj‘ustments

[
. . 120 TS Winds
with moorings -~~~ HU Winds
= = No Adjustment (x=y)
| |===Hellman Exponent = 0.11 (Oshen)
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0.66m.  &el s T !
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At the Surface: 2026 Test

Chance Maritime’s MC40
~40 ft USV

Cruise 4 kts, max 7 kts
90+ day mission

Onboard winch
Livestream video

Drifter deployments

Testing for extremes

Photos of Chance Maritime’s MC40
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At the Surface: 2026 Test with Chance Maritime’s MC40

Photos of Chance Maritime’s MC40
DO NOT SHARE WITHOUT PERMISSION
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At the Surface: Science
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At the Surface: Science

(a) Hourly Max Wind Speed (m/s) & Min Pressure (hPa)
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