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The 2020 Atlantic hurricane season 
presented unique challenges to NOAA’s 
efforts to warn the public of severe
weather.Atmosphericandoceaniccondi-
tionsthatfavorstormdevelopmentledto
anextraordinarynumberofstorms,while
health and safety protocols due to the
global pandemic curtailed the onboard
participationofscientiststoonepersonin
the collection of data vital to track and
 intensityforecasts.
Tomeet thesechallenges, scientists at

AOML collaborated with colleagues at
NOAA’s Aircraft Operations Center to
implement a new software for virtually
participating in NOAA’s P-3 and G-IV 
 HurricaneHuntermissions.Thetechnology 
was used to remotely analyze, quality
control, and coordinate the collection of

criticalstormdatathatarethefoundation
of the advisories and forecasts issuedby
NOAA’sNationalHurricaneCenter.
Once tested and applied, the software

was successfully used during a record 
58P-3missionsinto12storms,aswellas
29G-IVmissionsintoeightstorms.Itwas
also used as NOAA’s Hurricane Hunter 
aircraftcollectedobservationsinarecord
eightrapidlyintensifyingstorms.
Thesoftwareprovidedariskmitigation

strategy that ensured the safety of all
participantswhile providinghigh-quality
data to prepare the public for potential
weather hazards such as extremewinds,
stormsurge,heavyrainfall,andtornadoes.
AOMLwas also a key contributor in

NOAA’shurricanegliderproject,settinga
newrecordforgliderdayswith47missions, 

3,600daysatsea,andgreaterthan179,000
temperatureandsalinityprofiles.Manyof
the2020hurricanestraveledwithinrange
of the gliders, facilitating the capture of
oceantemperatureandsalinityconditions
belowthestormwhileNOAA’sHurricane
Hunteraircraftcapturedatmosphericdata
above.
Additionally, AOML coordinated the

deployment of 36 surface ocean drifters
ahead of hurricanes Isaias, Teddy, and
Delta, in collaboration with numerous
partners. The drifters measured surface
and subsurface temperatures, winds, air
pressure, ocean currents, and directional
wavespectra.Thesecombinedgliderand
drifter observations contributed to more
fully representing the ocean and atmo-
sphere inforecastmodels.
The extremely active 2020 Atlantic

hurricane season produced 30 named
storms (39 mph winds or greater), 13
hurricanes(74mphwindsorgreater),and
sixmajor hurricanes (111mphwinds or
greater).Theseasonwillbe remembered
as the most active Atlantic hurricane
season on record, surpassing the 2005
seasonwhichpreviouslyheldthedistinction 
with28namedstorms.

NOAA Meets Challenges Posed by Record-breaking Atlantic Hurricane Season

2020 Atlantic Named Storms

“AOML’s exceptional work in aircraft 

 mission support, gliders and uncrewed 

systems is a testament to the intelligence, 

adaptability, and dedication to duty of 

the entire team. Your efforts  undoubtedly 

 enhanced the accuracy of forecasts, 

allowing for government agencies, first 

responders and the public to take proactive 

measures and thereby lessen the risk of 

property damage and loss of lives.”

Craig McLean
OAR Assistant Administrator
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AnewstudypublishedinGeophysical 
Research Letters* looks at the relation-
shipbetweenhowfastatropicalcyclone
intensifies and the amount of ice in the
cloudsthatmakeupthestorm.Hurricane
scientistsfoundthattropicalcycloneswith
greateramountsofcloudicearelikelyto
intensifyfasterthanthosewithlesscloud
ice(seecompositeplotsatright).
“Theamountoficeintropicalcyclone

clouds can be used to help predict the
intensification rateof thesestorms,”said
GhassanAlaka,PhD,ahurricanespecialist
atAOML.“Whenforecastersseeasignal
thatindicateshigheramountsofcloudice,
the results of this study provide evidence
that the cyclone has a higher chance of
rapidlyintensifying.”
It is difficult to accurately forecast a

tropicalcyclone’s intensity.According to
Alaka,thebiggestproblemisforecasting
when intensity increases dramatically in
a short period of time, known as rapid
intensification.
“Rapid intensification can elude even

the most sophisticated models we have
available,soweareconstantlysearching
for indicators thatcanhelpusnaildown
whenitwilloccur,”Alakasaid.
Cloud ice can help determine the

strengthandorganizationofthunderstorms
inatropicalcyclone,whichcanberelated
to the maximum wind speed near the
surface.Thunderstormactivityisstronger
andmoreorganizedwhenmorecloudice
is present. Cloud ice can measure how
muchmoisture isbeing transportedfrom
the surface to higher altitudes in these
storms.Asmoistureandairareevacuated
upwards into thestorm, it is replacedby
moreairandmoisture that is transported
horizontally near the surface. This can
leadtoanincreaseinthemaximumwind
speed.
Twotypesofcloudicedatawereused

inthestudy—observationsfromNASA’s
CloudSat satellite and forecasts from an
experimental version of NOAA’s high-
resolution Hurricane Weather Research
andForecasting(HWRF)model.
CloudSat is an experimental satellite

thatobservescloudsandprecipitationfrom 
space.Itusesaspecialdownward-looking
radartomeasuretheamountofenergythat
is reflected by a cloud that, when com-
bined with temperature data, estimates
howmuchiceisinthecloud.
NOAA’s HWRF model predicts the

amount of ice in clouds as part of its
forecastsystem.BothCloudSatmeasure-

ments and HWRF simulations provided
high-resolution data sets of ice water
content, which helped scientists better
understandtherelationshipbetweencloud
iceandintensification.
Hurricanescientists found that rapidly

intensifyingtropicalcycloneshavelarger
ice water content compared to tropical
cycloneswithslowerintensificationrates,
even after accounting for the effect of
initialtropicalcycloneintensity.
“CloudSat and HWRF provided two

independent evaluations of cloud ice,”
said Alaka. “The fact that the results
from these twodata setswere so similar
provides confidence that cloud ice from

both satellite measurements and high-
resolutionmodelsimulationscanbeused
to accurately predict the intensification
rateoftropicalcyclones.”
Theresultsfromthestudycanbeused

to improve NOAA’s hurricane forecast
models and better the nation’s ability to
prepare for and respond to these natural
disasters.

Greater Amounts of Cloud Ice in Tropical Cyclones Linked to Intensification

Composites of cloud ice amount for four intensification rates in HWRF forecasts. Higher amounts  of cloud 
ice surrounding the center of a storm (0,0 in each panel) are associated with greater rapid  intensification 
rates. The number of model snapshots in each composite is provided in parentheses above each panel.

*Wu, S.-N., B.J. Soden, and G.J. Alaka, 2020: 
Ice water content as a precursor to tropical 
cyclone rapid intensification. Geophysical 
Research Letters, 47(21):e2020GL089669 
(https://doi.org/10.1029/2020GL089669).
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NOAA’s hurricane underwater gliders were recovered in
Novemberafter4monthsatsea.DeployedinJuly,theygathered
temperatureandsalinitydatainthecoastalwatersofPuertoRico,
theDominicanRepublic,USVirginIslands,GulfofMexico,and
USeasternseaboardtoimprovetheaccuracyofhurricaneforecast
models.
 Accurately representing the ocean in forecast models is an

emerging priority due to the turbulent interaction that occurs
betweentheoceanandatmosphereduringthepassageoftropical
cyclones.Glidersprovideinvaluableinformationabouttheocean’s
subsurfacethermalandsalinestructure.Thisinformationhasbeen
showntoimprovetheocean’srepresentationinNOAA’sforecast
model,leadingtoareductioninintensityforecasterrors.
Theglidersarebatterypowered,remotelypiloted,andoperate

underhurricaneconditions.Astheymovethroughtheoceandown
toahalfmilebelowthesurface,theymeasuresalinity,temperature,
andotherphysical,chemical,andenvironmentalparameters.Upon
returningtothesurface,theirdataaretransmittedtosatellitesfor
immediateassimilationinto NOAA’soperationalforecast model.
Gliders provide high-volume, high-resolution, real-time data in
areaswhere tropical systems frequently travel and intensify but
whereoceanobservationsarenotroutinelycollected.
Scientists atAOML have deployed underwater gliders in the

Atlantic basin every hurricane season since 2014.This summer
theydeployed15glidersthatsignificantlyincreasedthevolumeof
observations.
NOAAandpartnergliderscollectedmorethan163,000profiles

of temperature,salinity, dissolvedoxygen,andotherparameters.
The NOAA gliders also gathered data during Hurricane Isaias,
TropicalStormJosephine,andHurricaneLaura.
Topreparefor the2020hurricane season,scientistsatAOML

trainednewgliderpilotsandtechniciansfrompartnerinstitutions
inPuertoRicoandtheDominicanRepublic.Additionally,NOAA
and theUS IntegratedOcean Observing System (IOOS) jointly
hosted a virtual workshop in April 2020 for planning glider
deploymentsinthetropicalNorthAtlanticOcean,CaribbeanSea,
SouthandMid-AtlanticOcean,andGulfofMexico.

NOAA’s Hurricane Gliders Return Home after a Busy Summer

AOML and partner scientists after retrieving and securing several hurricane 
 gliders.  Credit: NOAA AOML.

IOOS Glider Data Assembly Center:
https://ioos.noaa.gov/project/underwater-gliders/

AOML Hurricane Glider web page:
https://www.aoml.noaa.gov/phod/goos/gliders/index.php

NOAA-AOML Hurricane OceanViewer:
https://cwcgom.aoml.noaa.gov/cgom/OceanViewer/index_hrd.html

Hurricane gliders safely retrieved and on deck after having spent much of the 
2020 Atlantic hurricane season at sea.  Credit: NOAA AOML.

ThistrainingwascrucialforenablingNOAAanditspartnersto
continue glider  operations during the 2020 Atlantic hurricane 
season, in spite of uncertainties due to theglobal pandemic and
subsequentrestrictionsintravel.

AOML conducted the 2020 hurricane glider project in partner-
shipwith colleagues at IOOS, theUSNavy, CaribbeanCoastal
OceanObservingSystem(CARICOOS),theUniversityofPuerto
Rico,CooperativeInstituteforMarineandAtmosphericStudies,
the Dominican Republic Maritime Authority, and Southeast
CoastalOceanObservingRegionalAssociation(SECOORA).
AllofAOML’sgliderdataweremadeavailableinreal-timeon

the IOOS Glider Data Assembly Center web site and AOML
hurricanegliderwebpage.Additionally,glider,in-situ,andsatellite
observations were posted in real-time on the NOAA-AOML
HurricaneOceanViewer(seelinksbelow).

AOML deploys underwater gliders to enhance understanding of air-sea  interaction 
processes that occur during hurricane events.  Credit: NOAA AOML.
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OnNovember8,2020,anewlydesignedandfullyautonomous
“extremeweather” saildronewas launched from Saildrone, Inc.
headquartersinAlameda,California.Thesaildronewillspendthe
winterintheeasternNorthPacificandGulfofAlaskacollecting
upper-ocean and near-surface atmospheric observations during
strongwinterstormsandroughseas.
Themain objective of this joint project betweenAOML and

researchersatNOAA’sPacificMarineEnvironmentalLaboratory
(PMEL)inSeattle,Washingtonistoperformarigoroustestofthis
newgenerationofsaildronein theharshconditionsof theNorth
Pacificwinter,withwindsthatcanapproachCategory-1Atlantic
hurricanestrength,whiletransmittingdatainreal-timetoforecast
centerssuchasNOAA’sEnvironmentalModelingCenter(EMC).
If all goes well, multiple extreme weather saildrones may be
deployedinthewesternAtlanticOceanandCaribbeanSeaduring
subsequenthurricaneseasonstoprovidecriticalair-seameasure-
mentsthatwillaidhurricaneforecasts.
Saildronesarepropelledentirelybythewindandoceancurrents

andareequippedwithsolarpanelstopowertheirscientificinstru-
ments, which for this mission include sensors for near-surface
winds,airtemperature,humidity,barometricpressure,seasurface
temperature and salinity, wave height and direction, and ocean
velocity profiles. The standard saildrone is about 7meters long
witha5-metertallrigidsail.Thenewgenerationofsaildronefor
extreme weather has a shorter 3-meter sail to provide greater
stabilityinstrongwindsandroughseas.
Although the main objective of the mission is to test the

survivabilityandoperabilityofthesaildrone,otherimportanttasks
includecomparingsaildronedatawithmeasurementsfromopen-
ocean moored buoys and coordinating the data from saildrones
with ocean glider data to obtain collocated ocean-atmosphere
measurementsoffthecoastsofOregonandWashington.However,
theglidersarepartofaseparateproject.
Hurricanesaresomeofthecostliestandmostdangerousnatural

hazardsonEarth.Toeffectivelyplanandpreparefortheseextreme
events, accurate forecastsof tropical cyclone track and intensity

are required. Track forecasts have improved dramatically since
1970, yet similar progress has lagged for hurricane intensity
prediction.Theroleoftheoceaninintensitychangeshasbeenan
area of study within NOAA and academic institutions. With
advancesinsatelliteobservations,oceanobservingplatforms,air
deployed instrumentation, and numerical modeling, scientists
continuetoassesshowoceanandatmosphericprocessescontribute
tohurricaneintensificationandweakening.
AOMLhasbeenakeycontributorofuncrewedglideroperations

since 2014 and is now initiating its participationwith saildrone
autonomous surface vehicles in collaborationwith colleagues at
PMEL,EMC,theIntegatedOceanObservingSystem(IOOS),and
Cooperative Institute for Marine andAtmospheric Studies. The
ultimateobjectivesoftheextremeweathersaildronearetoacquire
continuousmeasurementsnear theair-seainterfaceaheadofand
insideofhurricanes,providecollocatedmeasurementswithocean
gliders,andtransmitthedatainreal-timetoaidhurricaneintensity
prediction,with the overarchinggoalof improvedunderstanding
of ocean-atmosphere interaction during strong wind events and
reducederrorsinhurricaneintensityforecasts.
These saildrone measurements will fill a critical gap in the

ocean-hurricaneobservingeffort,astherearenootherautonomous
observingplatformscapableofcontinuous,high-resolutionair-sea
measurementsthroughhurricanes.Themeasurementswillbepart
of a much broader AOML hurricane observational effort that
includes the deployment of dropsondes and other expendable
ocean instruments from reconnaissance aircraft, as part of the
AOML’s Hurricane Field Program, as well as small uncrewed
aerialsystemsandhurricaneoceangliders.
Thelonger-termplanistoroutinelydeployseveralsaildronesin

thewesternAtlanticOcean,CaribbeanSea, andGulfofMexico
everyhurricaneseasontoaugmentexistingobservationalefforts.
Forthis,continuedpartnershipsacrossNOAAlineoffices(National
Weather Service, National Ocean Service, Global Ocean
Monitoring and Observing Program), IOOS and its Regional
Associations,andoutsideofNOAAwillbeextremelyvaluable.
The saildrone project is supported by federal and university

scientists at AOML (Greg Foltz, Jun Zhang, Hyun-Sook Kim,
GustavoGoni,FrankMarks,JoeCione,JoaquinTrinanes,Ulises
Rivero),PMEL(DongxiaoZhang,ChidongZhang,ChrisMeinig),
EMC(AvichalMehra),andtheUniversityofPuertoRico(JulioMorell).

Scientists Test Saildrone Designed to Withstand Hurricane-Force Winds

Saildrone 1054 will be tested by AOML and PMEL researchers for its ability 
to withstand extreme weather in the harsh winter conditions of the North 
Pacific Ocean and Gulf of Alaska.

Path of the saildrone through November 30 (red line) and planned track 
(dark blue shading) to the first buoy for data comparison (yellow diamond). 
White circle off the coast of Oregon shows the location of an ocean glider.
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NOAA’sgroundbreakingArgoprogram
was highlighted in a recent article in
 Frontiers in Marine Science.*TheArgo
program began in 1998when a team of
 international scientists proposed the idea 
foraglobalarrayofautonomousfloatsto
measure the temperature and salinity of
theupper2,000metersoftheglobalocean. 
Thearrayoffloats,calledArgo,wouldgo
ontobeendorsedasapilotprogramofthe
Global Ocean Observing System and be
usedtofillthelargedatagapsthatexisted
inoceanobservations.
Since its inception, theArgo program

has collected, processed, and distributed
morethantwomillionverticalprofilesof
temperature and salinity from the upper
ocean.TheinitialgoalofArgocalledfor
thedeploymentof3,000profilingfloatsin
a 3° x 3° array across the open ocean 
between 60°N–60°S.These floatswould
bedeployedbyparticipatingcountries,but 
thedatawouldbesharedinternationally.
AOML serves as the US Argo Data

 AcquisitionCenter(DAC)fortheprogram. 
The role of the DAC is to collect and
qualitycontrolallArgodatacollectedby
US scientific and governmental institu-
tions before their transmission to three
internationaldataacquisitionanddistribu-
tioncentersthatdistributeArgodatatothe
world. Data fromArgo floats are freely
availablein real-timeandwidelyusedin
oceanandatmosphericmodels.
ThenameArgowaschosenbecauseof

theprogram’spartnershipwith the Jason
earthobservingsatellitesthatmeasurethe
shape of the ocean surface. In Greek
mythology, Jason sailed aboard his ship
called Argo. In oceanography, Jason and

Argo together would provide regular
global sea surface height and subsurface
temperatureandsalinitymeasurements.
The standardArgomission, knownas

“park-and-profile,” is shown in the
schematicabove.Tobegin,afloatdescends 
to the target depth of 1,000m to “park”
and drift with ocean currents. Every 10
daysthefloatdescendsto2,000mwhere
it then collects a vertical profile of
temperatureand salinityas it  rises to the 
surface.Thedataare transmitted, and the 
float’spositionisdeterminedbyeitherthe
Argos System or the Global Positioning
System.Thefloatthenreturnstoitstarget
park pressure, and the cycle is repeated.

Recounting the Argo Program’s Two Decades of Ocean Observations

Deployments of Argo floats began in
1999,andthe3,000-floatgoalwasreached
inNovember2007.
Today,Argoisaninternationalcollabo-

rativeproject involving34countries that
have deployed more than 15,000 floats.
AftertwodecadesArgohassurpassedits
original goals and continues to look for
waystoimproveandexpanditscoverage.
Argo’s nearly global coverage is crucial
forthedetectionofclimatechangesignals,
anestimationoftheocean’sheatcontent,
andforobservationsoftheintensification
oftheglobalhydrologicalcycle.
Lookingforward,advancesinmachine

learning algorithmshave thepotential to
provideanimportantresourcetotheArgo
communitybyhelpingmeetthechallenge
of maintaining the quality of data from
morefloatsanddiversifiedmissionsasthe
programcontinuestoexpand.
In October 2019, NOAA’s Global

OceanMonitoringandObservingProgram
awarded $3 million in funding for new
projectsthatwillexpandtheArgoprogram’s 
abilitytomeasureoceanchemistry,enabling 
scientists to improve their understanding
of key biogeochemical and biological
oceanphenomena.

*Wong, A.S.P., et al., 2020: Argo data 1999-
2019: Two million temperature-salinity  profiles 
and subsurface velocity observations from a 
global array of profiling floats. Frontiers in 
 Marine Science, 7:700 (https://doi.org/ 10.3389/ 
fmars.2020.00700).

A schematic illustration of the standard 10-day Argo “park and profile” mission (Source: Woods Hole 
 Oceanographic Institution).

Global map that shows the launch location of all profiling floats deployed through the Argo program in  January 
2020. Blue dots indicate floats that transmit their data via the Argos satellite system, whereas red dots are for 
floats that use the Iridum satellite constellation (Source: JCOMMOPS).
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NOAA Premieres New National Marine Ecosystem Status Web Tool

NOAA launched its new National
MarineEcosystemStatuswebtool(https://
ecowatch.noaa.gov/home) in October that 
shows the status of marine ecosystems
across the US. The tool provides easy
accesstoNOAA’swiderangeofessential
coastalandmarineecosystemdatainone
locationforthefirsttime.
Christopher Kelble, PhD, an AOML

oceanographer, contributed to the effort
byparticipatingasamemberandthenas
the co-chair of theEcosystem Indicators
Working Group of NOAA’s Research
Council.Thegroupreviewedindicatorsof
marineecosystemconditionsandselected
astandardizedsuiteofindicatorstoassess
theconditionandtrendsofallUSmarine
ecosystems.
“The standardized indicators had to

span the range of ecosystem compo-
nents—from the climate to the physical
and chemical environment to biological
componentstohumandimensions—forit
tobeacomprehensiveassessmentof the
ecosystemcondition,”saidKelble.
The newweb tool assesses status and

trends at the national levelwithin seven
ecosystemregions:Alaska,Hawaii-Pacific 
Islands, the California Current, Gulf of
Mexico, Caribbean, Southeast US, and
NortheastUS.
“Priortothisefforttherewereamulti-

tudeofecosystemindicatorsspreadacross
hundredsofwebsitesthatassessedmarine
ecosystemstatusintheUS,”Kelblesaid.
“NowforthefirsttimeatNOAAwehave
a singlewebsite that assesses ecosystem
conditions from physics towhales using
standard indicators and data sources 
acrossUSmarine ecosystems and at the
nationallevel.”
TheNationalMarineEcosystemStatus

website provides the interested public,

educators, outreach specialists, natural
resource managers, and others with a
startingpointtoexplorethestatusofthese
sevenmarine ecosystem regions and the
nationat-a-glance.Italsoprovidesaccess
to all NOAA websites with ecosystem
dataonspecificthemesformoretechnical
audiences.
Ecological indicators touch upon key

components of the ecosystem, including
human activities and human well-being.
This isessential, askeyecosystemcom-
ponents,fromseasurfacetemperaturesto
coastaltourism,areinterconnected.

Forexample,broad-scaleclimatepatterns 
such as the Pacific Decadal Oscillation
impact the temperature of the ocean.
These broad-scale climate patterns inter-
act with shorter scale climate patterns/
shiftstoimpactplankton.Planktonarethe
basis for the marine food web and a

primary foodsource forvarious typesof
marine organisms including fish and
marinemammals.Thismeans that shifts
inplanktonproductivitycanhaveadirect
effectonfisheriesandtheseafoodindustry.
Humansalsorelyonvariousoceanservices 
suchastourism,seafood,andrecreational
activities.
TheNationalMarineEcosystemStatus

web tool provides the public with a
resource for quickly viewing the status
and changes in the marine ecosystems
theyaredependentupon.
“Theywillalsobeabletogodirectlyto

thedatasourcesfortheseindicatorstofind
more detailed information,” said Kelble.
“Ideallythiswillallowourstakeholdersto
betterunderstandthechangesoccurringin
these ecosystems and the benefit each
ecosystem provides to society via the
humandimensionsindicators.”

Remembering Greg Banes

AOML was saddened by the death of Greg Banes, a former maintenance  mechanic with 
AOML’s Facilities Management Group, who passed away in Miami on  November 29, 
2020. He was 66 years old. Born and raised in  Miami, Greg began his time at AOML 
in 1978 after serving 3 years with the US Army.  For 37 years Greg was a mainstay at 
AOML, working to keep the facility  functioning and in good repair, a job that kept him 
 perpetually busy. He retired in 2015 with 40 years of  federal service. Greg was a loving 
husband, father, and good friend to many at AOML and will be missed. He is  survived by 
his wife Earlene, his son Greg Jr.,  and daughters Kimberly, Candis, Tiara, and Shavon, as 
well as  grandchildren, siblings, relatives, and countless friends.

Graphic from the National Marine Ecosystem Status website that lists marine ecosystems and their icons for 
each of the key indiators highlighted on the site.
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The Global Drifter Program’s Drifter
DataAssemblyCenter (DAC) atAOML
haslaunchedanewinteractivemapofthe
globaldrifterarray.Thisnewtoolfeatures
the ability to zoomand scroll, hover the
cursoroveradriftertoviewitsidentifica-
tion number, and click to see additional
data/metadata on an ID card—including
deployment information, manufacturer,
anddriftertype—thatcanbeviewedasa
high-resolution imagewith an additional
click.Ausercanalsosearchforaspecific
drifterusingitsidentificationnumber.
“This new tool provides value for

differenttypesofusers.Ausercanfindout
whoisdeployingdriftersandwherethey
are,whilesomeoneelsecanusethetoolto
visualize drifter data, evaluate their
quality,andseeifadrifterhaslostitssea
anchor” said Rick Lumpkin, PhD, an
AOML oceanographer and principal 
investigatorofAOML’scomponentofthe
GlobalDrifterProgram.
TheGlobalDrifterProgram ispart of

theGlobalOceanObservingSystemand
is a scientific project of the Data Buoy
CooperationPanel.Driftersaredeployed
intheglobaloceantomeasureseasurface
temperatureandoceancurrents,butmost
arealsoequippedtogathermeasurements
ofothervariables.

Asadriftermoves,guidedbycurrents,
measurements of atmospheric pressure,
winds,wavespectra,andsalinitycanalso
be obtained. These data, collected by
 sensorswithinthedrifter,aretransmitted to 
satellites.Trackingthelocationofdrifters
overtimehasenabledscientiststobuilda
profileofoceancurrents.
“Inthepast,whenwewouldgetasked

forinformationregardingaspecificdrifter, 
wewouldgeneratethistypeofIDcardon
thefly.Nowthisisautomaticallydonefor

Global Drifter Program Launches New Interactive Map Tool

everydrifterintheglobalarray,givingthe
userimmediateaccesstotheinformation
they are looking for by either searching
for an IDnumber or byfinding it them-
selvesonthemap,”saidLumpkin.

Static image of the interactive map that shows the global drifter array.  Credit: NOAA-AOML.

https://www.aoml.noaa.gov/phod/gdp/
interactive/drifter_array.html

The interactive map launched by the 
Drifter Data Assembly Center at AOML 
can be  accessed at:

New Report Updates Global Projections for Future Coral Bleaching 
Conditions

The United Nations Environment Programme report on coral  bleaching projections 
for 2020 was recently published,* updating research  performed in 2017 that used a 
previous generation of global  climate models to  project coral reef bleaching globally. 
 Ruben van Hooidonk, PhD, a  University of  Miami-Cooperative Institute coral  researcher 
at AOML, is the lead author for the report.

Scientists have observed three global coral bleaching events. The most recent event 
began in 2014 and extended into 2017, becoming the l ongest and most widespread 
bleaching occurrence ever  recorded. This type of  prolonged disturbance did not allow 
corals sufficient time to recover during cooler seasons, as was observed in past bleaching 
events. The new  report suggests that this may become the new normal for the world’s 
coral reefs.

Dr. van Hooidonk used data from the previous climate models to create projections of coral bleaching under different global  emission scenarios. 
He then used the new generation of climate models (CMIP6) to determine how the projections were different from previous projections. “Using 
the latest climate models, the projected year of annual severe bleaching is 2034; this is 9 years earlier than was  projected using the previous gen-
eration of climate models,” said van Hooidonk.

The projected exposure to bleaching conditions varies greatly across the globe. Coral reefs in areas that are expected to experience bleaching 
events much later than other reef areas could serve as temporary refugia. These areas may also support the blue economy with ecosystem goods 
and services for longer. The projections made in this report are important for guiding management and conservation planning, can inform policy, 
and can also be used as a tool for education and outreach programs.

*van Hooidonk, et al., 2020: Projections of future coral bleaching conditions using IPCC CMIP6 models: Climate policy implications, management applications, and 
regional seas summaries. United Nations Environment Programme, Nairobi, Kenya, 104 pp.
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Welcome Aboard
Dr. Sherry Chou joined AOML’s Physical

Oceanography Division in November as a
University of Miami-Cooperative Institute
post-doctoralresearcher.WhileatAOML,Sherry
will perform research related to the Atlantic
Tradewind Atmosphere Mesoscale Interaction
Campaign(ATOMIC)inthenorthwesterntropical
Atlantic.SherecentlyreceivedherPhDinPhysicalOceanography
fromtheUniversityofHawaiiatManoa.

Dr. Xuelei Feng joined AOML’s Hurricane
Research Division in October as a University
Corporation forAtmospheric Research (UCAR)
project scientist. Xuelei will support AOML’s
ObservingSystemAnalysisgroup.Workingwith
Dr.LidiaCucurull inBoulder,Colorado,hewill
focuson improving the impactof radioocculta-
tionobservationsinNOAA’sforecastmodels.XueleiholdsaPhD
inClimateDynamicsfromGeorgeMasonUniversity.

AnnetteHollingsheadjoinedtheOfficeofthe
DirectorinNovemberasAOML’snewResearch
to Operations Transition Manager. Annette will
work closely with scientists across AOML to
coordinate the transition of their research into
operationalproductsand/orapplications.Shewill
alsoworkcloselywiththestaffofOAR’stransition
managerandother programstodevelopandimplementNOAA’s
transition policies and best practices. Prior to joining AOML,
AnnetteworkedasaNOAAaffiliate at the NationalCenters for
EnvironmentalInformation(NCEI)inAsheville,NorthCarolina.
She holds aMS degree in Meteorology from the University of
HawaiiatManoa.

PatrickKieljoinedAOML’sOceanChemistry
andEcosystemsDivisioninNovemberforayear-
long internship with the Acidification, Climate,
andCoralReefEcosystemsTEam(ACCRETE).
Patrick recently completed his undergraduate
studies at the University of Miami’s Rosenstiel
School.Hewillworkonadatabasetoolforcoral
nurseriesthatwillcatalogandcomparethephenotypicproperties
ofAcropora cervicornisgenotypestoenhanceinformedrestoration
effortsforNOAA’sCoralReefConservationProgram.

Dr.Hyun-SookKim joinedAOML’sPhysical
Oceanography Division in November as a new
federal Oceanographer. Hyun-Sook comes to
AOMLwithanextensivebackgroundindynami-
callycoupledocean-hurricanemodeling,including 
data assimilation. Prior to her arrival atAOML,
Hyun-SookworkedwithNOAA’sEnvironmental
ModelingCenteronthedevelopmentandimprovementofNOAA’s
operational hurricane forecast systems and collaborated in data
impact studies to assess how various observing platforms that
operatewithdifferentspatialandtemporalstrategiescontributeto
improving hurricane intensity forecasts. Hyun-Sook will
collaboratewithscientistsinboththePhysicalOceanographyand
HurricaneResearchdivisionsatAOMLinleadingthelab’sOcean
Modelingteam.SheholdsaPhDinPhysicalOceanographyfrom
theUniversityofRhodeIsland.

Congratulations
NOAA’sP-3HurricaneHunterflightcrewsthat

participatedinthesearchandrescueeffortsforthe
vesselBourbon RhodeanditscrewonSeptember
27-28,2019receivedaDepartmentofCommerce
Gold Medal in December for their courage,
dedication,andheroism.Amongthescientificcrew
for themissionswereTreyAlvey,HeatherHolbach,KellyRyan,
KathrynSellwood,andJonZawislak—allCooperativeInstitutestaff
withAOML’sHurricaneResearchDivision.

AOML Director Dr. John Cortinas has been
named to become a member of the American
Meteorological Society’s new Culture and
Inclusion Cabinet. The cabinet was formed “to
acceleratetheintegrationofacultureofinclusion,
belonging, diversity, equity, and accessibility
acrosstheAMSandevaluateandassessprogress
towardscultureandinclusionstrategicgoalswithintheSociety.”

Ramon Hurlockdick, an IT specialist with
AOML’sOfficeof theDirector, receiveda2020
NOAA-Office of Oceanic and Atmospheric
Research award in October for Administrative/
TechnicalSupport.Ramonwasrecognizedforhis
workontheAOMLAdminSystemthathasfacili-
tatedimprovedfinancial,propertyadministration,
andcommunicationatAOML.

Alejandra Lorenzo, an IT specialist with
AOML’s Computer Networks and Services group, 
received a NOAA-Office of Oceanic and
 AtmosphericResearch2020EEO/DiversityAward
forExemplaryServiceinOctober.Alejandrawas
recognized for her long-term outreach, mentor-
ship,andsupportofSTEMeducationforwomen
andminoritystudents.

Dr. Renellys Perez, an oceanographer with
AOML’sPhysicalOceanographyDivision,received
a NOAA-Office of Oceanic and Atmospheric
Research2020EEO/DiversityAwardforExemplary
ServiceinOctober.Renellyswasrecognizedforher
long term educational outreach activities and
mentorshipofwomenandminoritycommunities. 

Dr. Robert Rogers, a meteorologist with
AOML’sHurricaneResearchDivision,hasbeen
appointedasanEditoroftheAmericanGeophysical 
Union’s Journal of Geophysical  Research- 
 Atmospheres. Rob will review papers to ensure
theyadheretothepoliciesandstandardsofexcel-
lence established for the journal. His term as
editorrunsfromDecember1,2020throughDecember31,2023.

Dr. Luke Thompson, a bioinformatician and
AssociateResearchProfessorattheNorthernGulf
Institute (NGI) at Mississippi State University
and based in AOML’s Ocean Chemistry and
Ecosystems Division, accepted the position of
NGI Program Coordinator at AOML, effective
December1,2020.Inthisrole,Lukewillserveas
aliaisonbetweenAOMLandNGI.
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