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It Has Been BUSY

U.S. Landfalling Hurricanes 2017-2021
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From 2017-2021:

Estimated Total U.S. Damage:
$320 Billion

Number of billion dollar
storms:
18

Number of 10 billion dollar
storms:
7

(Hurricane Ida: $75.25 billion)



Atlantic Hurricane Season-utiopht™®

Named storms
14-21

Hurricanes
6-10

Major hurricanes
Above-normal ' Near-normal Below-normal 3-6
season

Season probability

Be prepared: Visit hurricanes.gov and follow @NWS5 and @NHC_Atlantic on Twitter.

“It only takes one.”




2022 National Hurricane
Preparedness Week

Hurricane Preparedness

Determine Your Risk
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https://www.noaa.gov/hurricane-prep

Let’s focus on...

Real life “gotchas”



1. Hurricanes don’t care about your timelines

The Nation’s Strongest - Category 5 HurricanesAll Tropical Storms 3 Days Before Landfall
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2. Little Wiggles Matter

113

Hurricane Laura
== | aura Actual Trac
=== Simulated Track Shifted West

How Might Storm Surge Inundation Have
Been Different Had Hurricane Laura Made
Landfall 20 Miles Farther West?

- 3 to 5 feet lower
1 to 3 feet lower
No Significant Diffi
1 to 3 feet higher
3 to 5 feet higher
5 to 10 feet higher

10 to 15 feet higher

Inundation not mapped for levee area




3. Every Storm is Different

Forecast Error (n mi)

NHC Official Intensity Forecast Errors by Initial Intensity
2017-21 Atlantic Basin
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Rk ) intensity of the
storm increases,
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3. Every Storm is Different

Other factors come
into play; interaction
with other storms,
forward speed, wind
shear, eyewall
structure, and

g confidence in

| weather patterns




4. Indirect Fatalities

“The storm is past me, I’'m safe now”

Rapgagort and Blanchard, 8/7/2015

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

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



Ida Direct vs. Indirect Fatalities

55 direct fatalities
4 in Louisiana,

2 in Mississippi 49 direct fatalities

49 in the NE U.S. i the NE U.S.
Primary Causes: 4 direct fatalities in

e 51 Freshwater Flooding (mostly NE) SE Leuisiana, 2 in
e 2 Wind (Louisiana) M’iﬁ_s;éis‘"sjlip\pi
e 1 Storm Surge (Louisiana) : 5

e 1 Tornado (Pennsylvania)

Hurricane Ida
T =2021




Ida Direct vs. Indirect Fatalities

32 indirect fatalities

(26 in Louisiana, 2 in Alabama) Windirect fatalities

elsewhere in the U.S.
Primary Causes:
e 13 heat related

e 6 Carbon Monoxide 26 indirect fatalities in

_Louisianas2 in Alabama

Hurricane Ida
T =2021




5. Deterministic Concerns

NHC Official Average Track Errors
Atlantic Basin Tropical Storms and Hurricanes

The forecast from
NHC has a lower
average track error
and is more
consistent than any
individual model
overall

Track error (n mi)
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Excessive Rainfall Outlook

Generally answers the question:

Where is the greatest risk of
rainfall -induced flash flooding?

The ERO is:
A situational awareness and

planning tool

lash flooding at a

Day 1 Excessive Rainfall Outlook ; B -

Valid 127 Sat Sep 15 2018 Risk of rainfall exceeding flash flood guidance 11 :
Thru 12Z Sun Sep 16 2018 within 25 miles of a poin% SpeCIfIC |Oca
Issued: 08547 Sat Sep 156 2018 i o ‘

Forecas ter: HURLEY HIGH: > 50% Lo o Tk

NOAVNWS/NCER/WPC MDT: 20%-50% MRGL: 5%-10% .

&) #&¥: (ce® WEATHER PREDICTION CENTER

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION



WPC High Risk Days are a BIG DEAL

High Risks are only issued by WPC on ~4% of days, but “High Risk Days” have accounted? for:

2/5 of ALL Flood-related Fatalities 4/5 of ALL Flood-related Damages

HIGH
39%

HIGH
83%

Percent of
Total US
Flood
Damages

MDT
4%

Percent of
Total US
Flood
Fatalities

1 From 2010 to 2020.
Includes flood, flash flood,
heavy rain, and debris flow
Storm Data. Excludes Oso,
WA landslide which
occurred well after rainfall
and on a sunny day.
MDT Damage estimate used for

Montecito debris flow.
17%

WPC High Risks are a strong indicator of a
potentially deadly and damaging flash flood day



6. Forecast Accuracy = Better Decisions
Forecast Models

Tropical Storm Florence Current information: x Forecast positions:

Sunday Septembsr 09, 2018 GCenter location 24.5 N 55.8 W @ Tropical Cyclons - O Post/Potential TG
5 AN AST Advisory 40 Maximum sustained wind 70 mph Sustained winds: D <39 mph

NWS National Hurricane Genter Movemant W at 6 mph 538-73 mph H 74-110 mph M > 110 mph

Potential track area: Watches: Warnings: Current wind extent:
b-niv 13 DaH—E Hurricane TropStm  [lHurricane [ Trop Stm I Huricane | Trop Stm




6. Forecast Accuracy = Better Decisions

Why does this matter?

NHC Track Forecasts for Floyd from NHC Track Forecasts for Dorian from
06Z 13 Sep - 06Z 16 Sep 1999 06Z 1 Sep - 06Z 6 Sep 2019

2.6 million people evacuated As many as 3 million people NOT evacuated



7. Words Matter

- Storm Surge Warning

Baton Rouge

TS MARCO
Aug 20-25

15 to 20 feet E&s
Above
Ground

Aug 20428
'

Baton Rouge

HSALLY
-
Sep 11-17

H ZETA
Oct 25-29




7. Words Matter

- Storm Surge Warning

Baton Rouge

TS CRISTOBAL
Jun 1-12

TS MARCO
Aug 20-25

Storm Surge
Warning

Baton Rouge

HSALLY
-
Sep 11-17

MH LAURA
Aug 20428
'

H ZETA
Oct 25-29




7. Words Matter

- Storm Surge Warning

Baton Rouge

“We still have
people not
evacuating, .

what can we E=S |

say?” =

TS CRISTOBAL
Jun 1-12

TS MARCO
Aug 20-25

Baton Rouge

H ZETA
Oct 25-29




7. Words Matter

I storm Surge Warning

Baton Rouge

TS CRISTOBAL
Jun 1-12

TS MARCO
Aug 20-25

Baton Rouge

Unsurvivable

MH LAURA

H'SALLY
1 S
Aug 20-28

S

Sep 11-17~

H ZETA
Oct 25-29




7. Words Matter

- Storm Surge Warning

Baton Rouge

TS MARCO
Aug 20-25

o Storm [=R
Surge
atalities E=

Baton Rouge

HSALLY
-
Sep 11-17

H ZETA
Oct 25-29




8. No Such Thing as Storm “Justa”

2010-2020

In the U.S., Category 1
hurricanes* have
caused 185 direct
deaths $110 billion

*Irene, Isaac, Sandy, Hermine, Matthew,
Nate, Florence, Barry, Hanna, and
Isaias




9. All About the Impacts

Tropical-Storm-Force Wind Speed Probabilities y Earliest Reasonable Arrival Time of Tropical-Storm-Force Winds
Far the 120 haurs (5.00 days) fram & AM AST WED SEP 06 to B AM AST MON SEP 11 - - o

nw

v o s

Hurricane Irma Current information: %
Wadnowiay Sepramanr 06,201 1 ol hecalior 19,4 K 63 8 W
11 B0 AST Achisary 32 Vanrum sustaied wind U5 mph

6 39 man
WS Mational Huncane Canler Mavananl WHI at 16 et THrpn W 116 ren) rOBAIITY o 1GHCRF SHOI- G2 WM [1-FINLIG BVBMBg8 > 30 MEN 110 M IOPICAT CyEIaNGs

- - O indicates Hy I ke locati 10 AM AST WED SEP 06, 2017 (Forecast Advee Ll Sorm Localken &
Potential track area:  Walches: Warnings: Current wind extent: e ———t Pimecaslihaiaay €2 sen. oo ot
Coon s EZEDwes © duorcmns  TroSn  EEMorcons @7 Mo 50 Toe Sm h T NN N T ] r

Forecast Cone/Wind Warnings/Size Wind Speed Probabilities

Hiricaia Inva = -
Aubvinary 141 Iamuw: 5010 AN BDT Sat Sup 8 9 T AT o
) i 02 &N BT Trerbdey Deisbe o6 2 11

Patential Storm Surge Flooding
[ it ZonaiEstusaring Watland
[ Grestee than 1 foot above ground

| Greates than 3 teet above ground

Greater than § feet above ground

Greater than § feet above ground

Storm Surge Potential Inundation



9. All About the Impacts

& Key Messages for Hurricane Irma -~
' Advisory 13: 11:00 AM AST Sat Sep 02, 2017

1. Irma is expected to be a major hurricane K2 -

when it moves closer to the Lesser Antilles ol "

early next week, producing rough surf and s

rip currents. Irma could also cause

dangerous wind, storm surge, and rainfall

impacts on some islands, although it is too

soon to specgy where and when those hazards

could occur. Residents in the Lesser

Antilles should monitor the progress of Irma S —

through the weekend and listen to any advice  fumemem, = commemmten “mtpomirs

11 Al AST Advisary 13 Maximum sustainesd wind || Susianed wrog -3
»n

given by local officials. N el

8 armings:
[Costior 13 EEROwas  Wisiorcare  Trop o [vcane [Tip fon  [@llViricana [0 T S

2. It is much too early to determine what
direct impacts Irma will have on the Bahamas
and the continental United States.
Regardless, everyone in hurricane-prone
areas should ensure that they have their
hurricane plan in place, as we are now near
the peak of the season.

For more information go to hurricanes.gov




10. No Such Thing as a “fish storm”

Second Deadliest 2019 Atlantic Basin Storm
Lorenzo — 19 Direct Fatalities — All Water Related

Hurricane Lorenzo

11 offshore deaths due to
sinking of the tug boat
Bourbon Rhode

3 crew rescued

8 rip current deaths in the
United States, from
Florida to Rhode Island



Path Forward: What Are We Going To Do About It?

PRELIMINARY FINDINGS || PRELIMINARY FINDINGS || PRELIMINARY FINDINGS || PRELIMINARY FINDINGS || PRELIMINARY FINDINGS || PRELIMINARY FINDINGS

“Connecting the Dots” Between the 4 Projects

4 o N/ N\ /7 @ N\ 7 )
People search for different Timing information is critical
Identify ways to localize & Improve the accessibility of TC types of information during for decision-making, thus the
personalize TC information products and services. different phases of the timing of when forecasts are
\_ VAN J \_ lifecydleofaTCthreat. J \_ issuedisimportanttoo.
:_'_'J O il @
Uncertainty information is Graphical TC products are There is a misperception There is a misperception that
important to communicate, important, but some need to among forecasters & partners emergency managers are
but it is not always improve their depiction of risk that the public does not highly numerate like

\_ communicated well. J k\ and/or uncertainty. Y, kunderstanduncenainty info. J weather forecasters. y,

Slide credit: Castle Williams (NOAA/OAR/WPO)




Path Forward: What Are We Going To Do About It?

Identify ways to localize and personalize information.
Improve accessibility of products and services.
People search for different information during different phases of the life cycle of a threat.

Timing information is critical for decision-making thus the timing of when forecasts are issued is
important too.

Uncertainty information is important to communicate, but it is not always communictated well.
Graphical products are important but need to improve their depiction of risk and/or uncertainty.

Misperception among forecasters and partners that the public does not understand uncertainty
information.

Misperception that emergency managers are highly numerate like weather forecasters.

28
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