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Just a Few of the 2020 Records
(Preliminary)
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***6th straight year with at least one named storm prior to the official start of the Atlantic 
hurricane season

***Most named storms in a 170 years of record keeping with 30, 14 hurricanes (7 major), and 22 
storms had watches/warnings for land areas or made landfall

***Most U.S. landfalls with 11, surpasses 9 back in 1916
5 tropical storms (Bertha, Cristobal, Fay, Beta, Eta (2)
6 hurricanes (Hanna, Isaias, Laura, Sally, Delta, Zeta)
4 landfalls in Louisiana (TS Cristobal, H Laura, H Delta, H Zeta)
8 landfalls along the Gulf Coast (Cristobal, Hanna, Laura, Sally, Beta, Delta, Zeta, Eta)

***Only the second time on record having 5 or more tropical cyclones at the same time

***Tied with 1886 and 1985 for the most hurricane landfalls in season for the U.S.

****13 International landfalls, two CAT4 landfalls in Nicaragua two weeks and 15 miles apart 
with Eta and Iota.  Subtropical Storm Alpha made landfall in Portugal.
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Just a Few of the 2020 Records
(Preliminary)
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***One of the highest storm surge events for Louisiana during Hurricane Laura, 
around 18 ft (5.49 m)

***Third most hours flown for the USAF 53rd hurricane hunters, only 1985 and 2005 
were higher.  NOAA AOC highest ever, 681.3 hours, over 110% higher than average 
and more than 10% higher than the previous bench mark in 2005

***639 advisory packages in the Atlantic only, for the season, average is 322
***First time with two major hurricanes in November
***Latest CAT5 on record
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Deep Into Two Alphabets
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Deep Into Two Alphabets
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10 Named Storms Formed in 
September

5 active Atlantic TCs 
on 14-15 September 
(Paulette, Rene, 
Sally, Teddy, Vicky)
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7 Named Storms Formed in 
October and November

7 active Atlantic 
TCs in October and 
November 
(Gamma, Delta, 
Epsilon, Zeta, Eta, 
Theta, Iota)



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N

A Whole Team Effort

•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

Image courtesy Penny (Zabel) Harness, WFO Corpus Christi
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Yes, it has been active

•14 hurricanes have 
made landfall in the 
U.S. since 2017 (6 
were major)
• Total U.S. Damage:

• $353 Billion

• Number billion dollar 
storms: 
• 12

• Number 10 billion dollar 
storms: 
• 6
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Florida, what if?

Miami

Tampa

Panama City
Jacksonville

2020
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Normal Pre-Season
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Normal Pre-Season
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Normal Pre-Season
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Pandemic Season 
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NHC Gone Virtual with 
Hurricanes at Home 

and New Tools to 
Collaborate – Keeping 
us safe so we can keep 

the public safe!
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Pandemic Season
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1) Moved Workstations
2) Cohort Schedule
3) Limit those in the building
4) Safety plan
5) Distancing at all times
6) Masks and PPE
7) Combination of office and 

telework
8) COOP planning and testing
9) Virtual shift change
10) Video collaboration
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Keeping us safe, so we can keep the 
public safe! 

hurricanes.gov 16
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Pre-Deployment COOP

17

NHC pre-COOP College Park, MD
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Challenging Aircraft Coordination

● Aircraft reconnaissance 
○ Huge workload with systems near land and numerous 

simultaneous systems

○ Forward deployment limitations, staffing and maintenance 
challenges with the pandemic

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

○ Overflight clearances

18
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A Few Thoughts Going Forward
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1. Words Matter

15 to 20 feet  
Above Ground
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1. Words Matter

Storm Surge 
Warning
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1. Words Matter

“We still have 
people not 
evacuating, 
what can we 
say?”
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1. Words Matter

Unsurvivable
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1. Words Matter

No Storm 
Surge 
Fatalities
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2. Indirect Fatalities 
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“The storm is past me, I’m safe now”

28%58%

8 times as many victims age over 60 as under 21 years old

14%

1963-2012 
indirect 
deaths (heart 
attacks, 
power 
problems 
(e.g., no A/C, 
lights, 
medical 
equipment), 
etc.). 
Outnumber 
direct deaths 
in some 
storms.

Based on 
Rappaport 
and 
Blanchard 
(2016
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2. Indirect Fatalities

Hurricane Laura:  7 Direct Fatalities (Wind 5, 2 Rip Current)
34 Indirect Fatalities (16 from carbon monoxide)

Since 2017: 14 Hurricane Landfalls, 6 Were Major Hurricanes
7 Storm Surge Fatalities

Preliminary 2020: 46 Direct Fatalities (Rip Currents 16, Wind 14, Freshwater 9, Marine 3, Surge 2, 
Tornado 2)  51 Indirect, with at least 19 carbon monoxide.

Historically, storm surge is the leading cause of 
fatalities in tropical systems.

In the last 4 years, we’ve lost more people to carbon 
monoxide poisoning after a storm than we have 
storm surge.
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3. Little Wiggles Matter
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4. Every Storm Is Different
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As the initial 
intensity of the 
storm increases, 
NHC average track 
error gets smaller!
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4. Every Storm Is Different
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Other factors 
come into play; 
interaction with 
other storms, 
forward speed, 
wind shear, 
eyewall structure, 
and confidence in 
weather patterns 

Laura

Marco

Sally
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5. Hurricanes Don’t Care About 
Your Timelines
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5. Hurricanes Don’t Care About 
Your Timelines
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9 Atlantic TCs in 2020 underwent 
RI, several just before landfall 
and several rapidly weakened 
and/or fluctuated

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)
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6. Deterministic Concerns
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Hurricane 
Laura –
Guidance 

1800 UTC 
August 24
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6. Deterministic Concerns
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Hurricane 
Laura –
Guidance 

0000 UTC 
August 25



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N

6. Deterministic Concerns
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Hurricane 
Laura –
Guidance 

0600 UTC 
August 25
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6. Deterministic Concerns
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Hurricane 
Laura – Many 
Tracks 
Guidance 
MEOW for 
Storm Surge
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6. Deterministic Concerns
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Consistency of NHC track forecasts during Laura

Every ECMWF ensemble member was too far west
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6. Deterministic Concerns
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The forecast 
from NHC has a 
lower average 
track error and 
is more 
consistent than 
any individual 
model overall
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Forecast Accuracy
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Forecast Models

Be careful looking at one run of 
one model.  We are looking at 
more than 50!
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Uncertainty

hurricanes.gov 39



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N

Uncertainty
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Forecast Accuracy
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Why does this matter?

NHC Track Forecasts for Floyd from
06Z 13 Sep - 06Z 16 Sep 1999

2.6 million people evacuated

NHC Track Forecasts for Dorian from
06Z 1 Sep - 06Z 6 Sep 2019

As many as 3 million people NOT evacuated
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Forecast Accuracy

hurricanes.gov 42

Hurricane Hunters

NOAA OMAO Aircraft 
Operations Center 
(AOC) Hurricane 

Hunters fly the P3 and 
G-IV, with the US Air 
Force Reserve flying 
the WC-130J, all for 

hurricane surveillance 
and in-situ data 
reconnaissance
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What’s New?
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Rain
27%

Surf
6%

Offshore
6%

Wind
8%

Tornado
3%

Storm Surge Graphic

New for 2020/2021
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Domestic and International Coordination

44
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What’s New?
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Domestic and International Collaborative Tools
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What’s New?
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Oceanic Surface Analysis Marine Charts

Marine Lat/Lon Emergency Spot ForecastDigital Marine Forecasts
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What’s New?
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Big Upgrade to Storm Surge Model
Stronger, Smaller Storm

Structure Matters!
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What’s New?
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Better Storm Surge Model Estuary Masking
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What’s New?
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Atlantic Tropical Weather Outlook Now Begins May 15

Alberto- May 2018

Arthur- May 2020

Bertha- May 2020
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What’s New?
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Overflow Name List Does Not Include Greek Alphabet

• World Meteorological Organization Region IV Hurricane Committee is responsible for names
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What’s New?
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Overflow Name List Does Not Include Greek Alphabet

• World Meteorological Organization Region IV Hurricane Committee is responsible for names

• Translation challenges into Spanish, French, and Portuguese

• Pronunciation of letters in succession (Zeta, Eta, Theta)

• Zeta perceived as the last letter

• Focus on the letters took away from critical impact messaging

• Rotating name list for 6 years continues

• An overflow name list created which remains the same each year
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Communicating the Danger
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Forecast Cone/Wind Warnings/Size Wind Speed Probabilities Time of Arrival of Winds

Storm Surge Warnings Storm Surge Potential Inundation Weather Prediction Center Rainfall
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Communicating the Danger
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It’s All About the 
Impacts
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Thank you from the National Hurricane Center!

Ken Graham
NOAA/NWS National Hurricane Center

kenneth.graham@noaa.gov
hurricanes.gov
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