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2020 – A Record-Breaking Atlantic Season
• 30 named storms
• 13 hurricanes (6 major)
• 1 depression that did not reach 

tropical storm strength
• ACE: 181.5 
• 639 advisories issued (average is 322)
• Busiest year since 2005 and second 

busiest since 1990
• 22 of the 30 storms had watches or 

warnings for land areas or made 
landfall 

• 62 systems mentioned in the TWO 
and 40 invests 3



2020 – A Record-Breaking Atlantic Season
• 12 U.S. landfalls

• 6 tropical storms (Bertha, Cristobal, Fay, Marco, Beta, Eta [2])
• 6 hurricane landfalls (Hanna, Isaias, Laura, Sally, Delta, Zeta)
• 1 tropical storm “strike” (Arthur)

• 5 Louisiana landfalls
• TS Cristobal, H Laura, TS Marco, H Delta, H Zeta

• 9 Gulf Coast landfalls
• Cristobal, Hanna, Laura, Marco, Sally, Beta, Delta, Zeta, Eta

• 13 International landfalls 
• Two Category 4 landfalls in Nicaragua 2 weeks and 15 miles apart (Eta, Iota)
• Subtropical storm landfall in Portugal (Alpha)
• Direct impacts in nearly every country in the Atlantic basin 4
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• Atlantic U.S. coastal 
hurricane warnings in 
effect: 378 hours 
(15.75 days)

• Coastal watches and 
warnings in effect for 
Louisiana: 474 hours 
(19.75 days)

• 14 systems required 
issuance of watches or 
warnings on first 
advisory



2020 – A Record-Breaking Atlantic Season

Swaths of Tropical 
Storm and Hurricane 
Force winds from 
2020 TCs
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2020 – Eastern Pacific Season Summary
• 17 named storms

• 10 had peak intensity < 50 kt

• 4 hurricanes (3 major, all 
peaked at 115 kt)

• 4 depressions that didn’t 
reach TS intensity

• ACE: 66.02

• Advisories issued: 283 
(average season is 331)

• Fewest forecasts since 2010
7



2020 – Eastern Pacific Season Summary
• TS Amanda made landfall (second on record 

along Pacific coast of Guatemala)
• 40 fatalities due to rainfall flooding
• Was precursor to Cristobal in the Gulf of Mexico

• TS Hernan brought heavy rain and flooding to 
portions of southwestern Mexico

• H Genevieve caused heavy rainfall to portions 
of mainland Mexico and TS conditions to 
southern Baja California, but the center 
remained just offshore

• Boris and Douglas moved into the central 
Pacific, with Douglas having impacts in Hawaii
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Amanda

Genevieve



Preliminary 2020 Verification - Atlantic Track
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NHC track forecasts were 
very skillful - near the best 
performing models 
(consensus aids), and 
were much more skillful 
than individual 
deterministic models 



Regional Model Track Skill Relative to GFS
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• HWRF track skill lagged the GFS by 5-15% in the Atlantic and as much as 30% in the east Pacific
• HMON performed slightly better, but overall still had little/negative skill compared to GFS 



Regional Model Track Skill Relative to GFS
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• HWRF track skill lagged the GFS by 5-15% in the Atlantic and as much as 30% in the east Pacific
• HMON performed slightly better, but overall still had little/negative skill compared to GFS 
• CTCI, however, had skill at all times over GFS in the Atlantic with marginal skill improvement in the east 

Pacific (but for smaller sample)



Preliminary 2020 Verification - Atlantic Intensity
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NHC intensity forecasts 
were very skillful, as good 
as or better than the 
consensus aids



Preliminary 2020 Verification - Atlantic Genesis
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High bias

Low bias

NHC genesis forecasts 
from 2018-2020 show a 
small low bias across 
most probability 
thresholds



Preliminary 2020 Verification - East Pacific Track
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NHC track forecasts were 
very skillful - near the best 
performing models 
(consensus aids), and were 
generally more skillful than 
individual deterministic 
models 



Preliminary 2020 Verification - East Pacific Intensity
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NHC intensity forecasts 
were skillful through 60 h, 
but had little skill beyond 
that time

Most guidance lost still 
beyond 2 days, with all 
models showing negative 
skill by day 5, albeit for a 
small sample



Preliminary 2020 Verification - East Pacific Genesis
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NHC genesis forecasts 
from 2018-2020 are very 
well calibrated for all time 
periods and probability 
thresholds



Top Positives from 2020 
• Consistency of NHC track forecasts during Laura
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Track Forecast Error when Hurricane 
Watches/Warnings in Effect for Laura



Positives from 2020 – Consistent Messaging

18



Positives from 2020 – Consistent Messaging
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Laura produced storm surge 
inundation of 12-18 feet above 
ground level in Creole and 
Grand Chenier, Louisiana

While catastrophic damage 
occurred, evacuation 
compliance in the hardest-hit 
areas is estimated to be at or 
near 100%

Zero storm surge fatalities



Positives from 2020 - Coordination and Collaboration

• Maneuvered through 
complex Marco/Laura 
watch/warning situation 
along the Gulf Coast

• Excellent collaboration with 
ER WFOs during Isaias

• Successful international 
coordination despite COVID 
factors and remote ops at 
NHC and other met 
services 
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Positives from 2020 – Backup and COOP
• HSU utilized cohort staffing during the peak 

of the season to minimize possible COVID 
exposure

• John Cangialosi deployed to WPC from 
mid-August to mid-October to be pre-
positioned for backup/COOP

• CPHC provided backup in the eastern 
Pacific while NHC had 4-5 active Atlantic 
TCs in mid-September 

• NHC was on standby to back up CPHC due 
to potential impacts from Douglas on Oahu

• Remote operations capability opens new  
options for backup/COOP going forward 
locally or at a drivable location such as AOC 
in Lakeland 

21

HSU Setup in WPC Conference Room 
during 2020



Challenges in 2020 – High Levels of TC Activity
• 10 named storms 

formed in September
• 5 active Atlantic TCs on 

14-15 September 
(Paulette, Rene, Sally, 
Teddy, Vicky)

• Reached limit of storm 
bins (5) in the Atlantic

• Several model cycles 
where HWRF slots were 
maxed out between NHC, 
CPHC, and JTWC
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Challenges in 2020 – Aircraft Reconnaissance
• Huge workload with systems near 

land and numerous simultaneous 
systems

• Forward deployment limitations, 
staffing shortages and 
maintenance issues due to COVID 
limited capacity and capability

• Multiple evacuations of Keesler 
AFB by 53RD WRS complicated 
their operations

• Challenges obtaining Cuban and 
Mexican overflight clearances
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Infrared image of Hurricane Laura at 0000 UTC 
27 August 2020 with flight-level wind 

barbs (kt) shown



Challenges in 2020 – Rapid Intensification
9 Atlantic TCs underwent RI, 
several just before landfall

Largest 24-h intensity change:

Hanna: 30 kt (50 -> 80 kt)
Laura: 40 kt (90 -> 130 kt)
Sally: 20 kt in 12 h (70 -> 90 kt)
Teddy: 35 kt (85 -> 120 kt)
Delta: 65 kt (55 -> 120 kt)
Epsilon: 45 kt (55 -> 100 kt)
Zeta: 40 kt (55 -> 95 kt)
Eta: 70 kt (60 -> 130 kt)
Iota: 70 kt (70 -> 140 kt) 24



Challenges in 2020 – Rapid Intensification
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NHC forecasts 
outperformed 
consensus and other 
deterministic models 
when RI was observed 
or forecast through 96 h  



Challenges in 2020 – Rapid Intensity Changes

Delta intensity change:

+90 kt in 36 h
-45 kt in 24 h
+30 kt in 30 h
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Challenges in 2020 – Laura Intensity Guidance

27HU/SS Warning Issued

Peak Intensity 



Track Forecast Challenges – Marco
Potential interaction between 
Marco and Laura as well as 
uncertainty about Marco’s intensity 
led to huge variability in track 
guidance for Marco and poor 
forecasts

Marco track guidance 21-23 August 2020
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Intensity Forecast Challenges – Marco
Many models showed landfall as a 
hurricane (36h)

Actual intensity was well below all 
of the guidance save the HMON

29
Intensity guidance 0600 UTC 23 August 2020



Warning Challenges – Marco
Models too far left and fast.

Best intensity model, HMNI, had a 
poor track forecast that had a NE 
bias.

Right intensity forecast for wrong 
reason?

36 h Marco track guidance 0600 UTC 23 August 2020
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Incorrect Model Trends Near Landfall – Laura

Guidance almost perfectly 
centered around the 
Louisiana landfall

Laura guidance 1800 UTC Aug 24
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Incorrect Model Trends Near Landfall - Laura

6 hours later- trouble.

Notable westward shifts of 
ECMWF ensemble and 
corrected-consensus aids

Laura guidance 0000 UTC Aug 25
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Incorrect Model Trends Near Landfall – Laura

Lots of models shifted west  

NHC fcst did not leave LA 

Expectation of a deep 
hurricane/SW winds in high-
levels led NHC to stay on the 
E side of the guidance

Huge Houston evacuation 
implications

Laura guidance 0600 UTC Aug 25
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ECMWF Ensemble Tracks - 25 Aug 0000 UTC

ECMWF Ensemble Mean tracks from 12Z 24 Aug and 00Z 25 Aug cycles
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Every ECMWF ensemble member 
was too far west



Track/Warning Forecast Challenges – Sally
Sally’s track moved completely 
outside the track guidance envelope 
for the forecast cycle where the 
Hurricane Warning was issued

Resulted in a clear-sky bust for 
Louisiana

Note HMNI closest - yet it had a NE 
bias for Marco. Recent past affects 
forecaster perceptions!

Track guidance 0600 UTC 13 September 2020
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Track/Warning Forecast Challenges – Sally
No help from the best ensemble 
system either

If anything you might suspect the 
forecast would bust left, not right

Some stronger members on right 
side, but intensity skill lags

ECMWF Ens 0600 UTC 13 September 2020
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Summary
• 2020 presented a potent mix of challenges: record-breaking TC 

activity and landfalling systems, staffing shortages, COVID, and other 
factors that severely stressed the system

• We have a lot to be proud of for the level of service the U.S. hurricane 
program provided to our customers and partners this season, saving 
potentially thousands of lives

• Moving forward from this season will take time
• NHC is still working through a huge post-analysis workload
• TSB is short-staffed with numerous high priority projects including AWIPS2 

migration, WCOSS transitions, AWIPS upgrades, etc., limiting development 
opportunities

• Outreach and training for 2021 again greatly reduced/affected by COVID
37


	2020 Season Summary
	Slide Number 2
	2020 – A Record-Breaking Atlantic Season
	2020 – A Record-Breaking Atlantic Season
	Slide Number 5
	2020 – A Record-Breaking Atlantic Season
	2020 – Eastern Pacific Season Summary
	2020 – Eastern Pacific Season Summary
	Preliminary 2020 Verification - Atlantic Track
	Regional Model Track Skill Relative to GFS
	Regional Model Track Skill Relative to GFS
	Preliminary 2020 Verification - Atlantic Intensity
	Preliminary 2020 Verification - Atlantic Genesis
	Preliminary 2020 Verification - East Pacific Track
	Preliminary 2020 Verification - East Pacific Intensity
	Preliminary 2020 Verification - East Pacific Genesis
	Top Positives from 2020 
	Positives from 2020 – Consistent Messaging 
	Positives from 2020 – Consistent Messaging 
	Positives from 2020 - Coordination and Collaboration
	Positives from 2020 – Backup and COOP
	Challenges in 2020 – High Levels of TC Activity
	Challenges in 2020 – Aircraft Reconnaissance	
	Challenges in 2020 – Rapid Intensification
	Challenges in 2020 – Rapid Intensification 
	Challenges in 2020 – Rapid Intensity Changes
	Challenges in 2020 – Laura Intensity Guidance
	Track Forecast Challenges – Marco
	Intensity Forecast Challenges – Marco
	Warning Challenges – Marco
	Incorrect Model Trends Near Landfall – Laura
	Incorrect Model Trends Near Landfall - Laura
	Incorrect Model Trends Near Landfall – Laura
	ECMWF Ensemble Tracks - 25 Aug 0000 UTC
	Track/Warning Forecast Challenges – Sally
	Track/Warning Forecast Challenges – Sally
	Summary


<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalCMYKProfile (None)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /UseDeviceIndependentColor
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1.50000
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 100
  /ColorSettingsFile ()
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /DetectBlends true
  /DetectCurves 0
  /DisplayDocTitle true
  /DoThumbnails true
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /FullScreenMode false
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1.50000
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 300
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 1200
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /PageLayout /SinglePage
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


