THE HAZARDS

OF HURRICANES
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NC'S TROPICAL THREAT

« NC is impacted by a tropical storm/hurricane about twice/year
« Major hurricanes (Category 3+) threated NC once every 15 years

+ The last major hurricane to impact NC was Hurricane Fran ('96)
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Coastal Impacts




. TROPICAL CYCLONE FATALITIES

[DIRECT DEATHS] UNITED STATES: 1963 — 2012
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» Almost 50% the deaths

Wind T0Tade Other are due to storm surge
Offshore 8% : , i

6%

Surf |
6% \
“ I
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Edward N. Rappaport, 2014: Fatalities in the United States from Atlantic Tropical Cyclones: New Data and Interpretation. Bull. Amer. Meteor. Soc., 95, 341-346.
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- Over 80% of deaths are
due to water

L)

+ Wind causes less than
10% of deaths |
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» 84% think they need to
evacuate based on the
strength/wind speed
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TROPICAL CYCLONE FATALITIES

[INDIRECT DEATHS] UNITED STATES: 1963 — 2012 | s
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U.S. Atlantic Tropical Cyclone Indirect Deaths, 1963-2012 9

Cardiovascular failure

Cardiovascular failure
of evacuee

: ” wp  Evacuation (not with vehicle)
&‘ Vehicle accident w/evacuation
(not with tree)

Vehicle accident (not w/
atb evacuation, not with tree)

% vehicle hit downed tree
k Tree work

A Fire (not from open flame at
residence)
@ Residential fire from open flame

A Carbon monoxide poisoning a—s
A Electrocution

\ Hypothermia
) @ Medical equipment outage
=x

A Fall



THE DANGER OF WIND

. . WIND: 157 mph or higher
! Saffl I"Slm oSOoNn DAMAGE: Catastropic damage will occur
Hurricane[Wind|Scale
WIND: 130-156 mph
’ w . DAMAGE: Catastropic damage will occur
Category 1-5
% < WIND: 111-129 mph

DAMAGE: Devastating damage will occur

WIND: 96-110 mph
DAMAGE: Extremely dangerous winds will cause extensive damage

WIND: 74-95 mph
DAMAGE: Very dangerous winds will produce some damage




THE DANGER OF WIND

Avoid the
“It's just a...”
mindset!

tATy, . .
‘e National Weather Service

Newport/Morehead City NC
v...»> Hurricane Arthur: July 3rd - July 4th

Wind Gust (MPH) Alpermarle Sound
<45 =m75-90 v
245 - 60mm90 - 105
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Washington
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THE DANGER OF WIND

LD

National Weather Service

Newport/Morehead City NC
Hurricane Irene 2011
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EMAP

Accredited -

Maximum Wind Speed (MPH)

<55 [ 7560 [ 100-105
(15560 [ 80-85 1N 105110
[ 60-65 [ 8560 [ 110-115
[ 65-70 I 9095
[ 70-75 I 95-100

North Carolina

Duplin 58

This map was created by the
Natonal Weather Service in Newport, NC
"Most Sources from ASOS, CoCORAHS,
COOP Otservers and Trained Spotters

This enap was generated using an
interpolation method from actual values
but should be considered estimation caly

W

Landfall: Cape Lookout I'r_rtensity: Category 1




THE DANGER OF WIND
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Accredited -

Is critical in determining
the inland extent of
strong winds

+ Speed of forward motion ‘
-

>

L)

D)

- Gusts over land can easily

be one SS scale category
higher than sustaine =
winds -

+ Strong winds tend to
occur in stronger

thunderstorm activity
within the circulation




THE DANGER OF HEAVY RAIN

What factors govern how much rain falls? )

+ The size of the storm (bigger = typically more rain)

+» The forward motion (slower = typically more rain)

+ Stability of the atmosphere (greater instability = more rain)
+ Vertical wind shear, topography, frontal boundaries
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Hurricane Matthew Precipitation
Updated 2016026
Total Precipitation less than 2 inche:
B Total Precipitation of 2 to 4inches
Total Precipitation of 4to 8§ inches
N Il Total Precipitation of § to 12 inches
Il Total Precipitation of 12 to 16 inches 8
Il Total Precipitation of 16 inches or more
Precipitation amounts reported in inches. 3 HWS Raleigh, HC
Analysis based on observed rainfall and radar estimates www.weather. gouiraleigh




THE DANGER OF TORNADOES

Nearly half of all storms
produce at least 3 tornadoes

1ce (“ A TOANRDOL S
i . Right Front
Quadrant

. v e

Tropical cyclones tend to
produce more tornadoes in
the daytime

G

The majority of tornadoes
occur in the right-front
quadrant and are weak &
short-lived




THE DANGER OF COASTAL IMPACTS

+ Long-period swells are a
‘not-so-obvious’ hazard that
Is often overlooked!

Swells
with a
hurricane
well
offshore!

» Rough surf and dangerous
rip currents can be deadly —
even in fair conditions!

Remember: You can’t out-
swim the current, but you
can swim OUT of the
current. Follow the direction
of the shore.
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Storm surge = the abnormal
rise of water above normal
tide levels, caused primarily
P s s by strong winds

Storm Surge ‘ :
OS> -
‘ ()0¢1\\\6' . k-

'TL" Right Front Quadrant Occurs Where the StrongeSt
" Rvw winds are blowing onshore

| (Radius of Maximum Winds)y
|

Main threat to life and
property!




THE DANGER OF STORM SURGE

Hurricane
Katrina
Before & After |

Storm surge
inundation
can be
devastating!

Kimberly King s Kimberty King

Storm surge and large waves from tropical cyclones pose the greatest threat
to life and property along the coast.

Storm surge DOES NOT factor into hurricane categories.

Storm Surge = Water pushed towards the shore by wind swirling around the storm.

Storm Tide = The water level rise due to storm surge + astronomical tide.




THE DANGER OF STORM SURGE

R + Even a Category 1
AR hurricane can bring storm
surge to a wide area!

>
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- 22 NC counties are
susceptible to significant
storm surge flooding

L)

L8R

Cape Hatteras 2016




THE DANGER OF STORM SURGE

C .EMAP MY

Accredited -

+» Storm surge iIs not just 4
a threat along the -
Immediate coast

+ Surge Is possible farther
inland along NC's rivers

< Downtown New Bern
could see up to 6-9' of
surge from a Cat 2 and

10-24' from a Cat 5



ARE YOU WEATHER AWARE?
2

1. Tropical activity peaks in September/October? True/False

The last major hurricane to impact NC was Matthew? True/False
Storm surge is the greatest threat to life and property? True/False
The Saffir-Simpson Scale only considers wind? True/False =3
It's safe to surf days ahead of an approaching storm? True/False
Tornadoes only occur in the right-front quadrant? True/False

Storm surge is only a threat to the immediate coast? True/False
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ARE YOU WEATHER AWARE?

U R

Tropical activity peaks in September/October? [r.i-/False
The last major hurricane to impact NC was Matthew? True/ ) 5=
Storm surge is the greatest threat to life and property? [ru-/False
The Saffir-Simpson Scale only considers wind? Trj-/False >
It's safe to surf days ahead of an approaching storm? True/ =) ==
Tornadoes only occur in the right-front quadrant? True/=)/-=
Storm surge is only a threat to the immediate coast? True/ /-
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HURRICANE HAZARD

PRODUCTS




Hurricane
Watch

Hurricane conditions
(sustained winds of 74 mph or higher)
are possible within the next 48 hours expected

hext 36 hours




TROPICAL WEATHER OL R

Five-Day Graphical Tropical Weather Outlook

National Hurricane Center Miami, Florida

Provides categorical
probability of &

3

formation during the #°

5-day forecast period 3
Note: Location of existing .-

disturbance indicated by an  f.

'X'. Users can mouse over
disturbances for advisory

information.
7:00 pm EST
Wed Nov 30 2016
100°W 30°W 80 %
Tropical Cyclone Format|0n Potential for the Five-Day Penod Ending at 7:00 pm EST Mon Dec 5 2016
Chance of Cyclone Formation in Five Days: [ Low < 40% [ Medium 40-60% [ High > 60%
X indicates current disturbance location; shading indicates potential formation area.
Atlantic Basin | Local Issuance Times (EDT)

(June 1 — November 30) ‘ SAM. 8AM. 2PM. 8PM



FORECAST CONE W/ WIND FIELD

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.
Y

Current Position

(4 PR o =, :.-"_‘ "Jiz_ii_‘ o 0 ° ° .

> - T Initial Wind Field o
e T = B 0.2 v e & | | i
P o S L @ “

= { | W LSRR L D % 1

o | NHC Forecast Track %

| , Lo 1 "

U e Coastal
S /L Watches/Warnings X

S ) e ‘M sat g\a st 4

T R A | ) &3

30N ? ‘,‘;:,_g”- e, AM Sun . 3 T
{J’ ’ \ Q@ Note: The letter inside the dot  .*
L)y 11 PMF | | | indicates the NHC's forecast |

;; { . "‘./ “ﬁ’%:n'nn . N %
, _ e S 20 intensity for that time.

" g8W  00W U 85W | BOW. “75W- 70W  65W  60W  55W  50W
X Hurricane Sand Current information: x Forecast positions: 4 .
\ Friday October 25, 20 1y Center location 27.7 N77.1 W @ Tropical Cyclone  Q Post-Tropica D- Trop. DepreSS|On (< 39m ph)
11 PM EDT Advisory 19 Maximum sus

ned wind 75 mph Suslaned winds D < 39 mph
NWS National Hurricane Center Movement N at 7 n"uh ii S 3"0 73 mph H 74110 'u:h M= 110 mph S: TI’Op StO rm (39 o 73 mph)
Potential track area: ~ Watches: Warnings: Current wind extent: H: Hurricane (74 — 110 mph)
&D'ly 1-2 U.:, 45 Hurricane Trop Stm Bl iurdicane -T op Stm Bl Hurricane Trop St M: Major H u rr. (> 1 1 O m ph)

Atlantic Basin | Local Issuance Times (EDT)
(June 1 — November 30) ‘ SAM. 11AM, 5PM. 11PM
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FORECAST CONE W/ WIND FIELD i

he cone contains the probable path of the storm center but does not show
he size of the storm. Hazardous coh ns ¢an occur outside of the cone.

v
Bermuda

Tue K ,'

p. _ PuergRico %“df "

- - =
Hurricane Matthew Current Information: @& Forecast Positions:
Saturduy October 8, 2016 Center Location 32.0 N 80.5 W @ Tropical Cyclone (O Post-Tropical
5 AM EDT Advisory 41 Max Sustained Wind 105 mph Sustained Winds: D <39 mph
NWS National Hurricane Center Movement NNE at 12 mph S 39-73 mph H 74-110 mph M > 110mph
Potential Track Area: Watches: Warnings:
& Day 1-3 FZ€ Day45 Hurricane Trop.Storm I Hurricane [ Trop.Storm




Hurr cane MATTHEW
037 lIssued: 5:00 AMEDT FriOct 7

- Storm Surge WATCH: Possibility of life-threatening inundation within 48 hours
() Storm Surge WATCH: Danger of life-threatening inundation within 36 hours

Highlights areas that
are most at risk for
life-threatening
storm surge

Note: When warning is
issued, NWS will request
activation of WEA. Based
on update cycles, not all
cell phone carriers will
push this message this
season.




Advisories, watches and warnings for disturbances that pose a

threat to land within 48 hours now available oA
[ ";
K
Note: Potential tropical cyclones will follow the naming conventions currently in place -
xﬁé
e
ZCZC MIATCPAT] ALL 4
TTAAO0 ENHC DDHHMM Y
BULLETIN
Potential Tropical Cyclone Two Advisory Number 1
_ NWS National Hurricane Center Miami FL ALOZ22017
;\; 500 PM EDT Wed Jun 05 2017

. .  TROPICAL STCORM WARNING ISSUED FOR PCRTICHS OF THE WEST COAST OF FLOETDA. ..
. . .DISTURBANCE OVEERE THE EAST-CENTRAL GULF OF MEXICO EXPECTED TO BECOME A |
TROPICAL S5TOEM TOMOEROW. ..




ARRIVAL OF TS FORCE WINDS

1. “Most Likely” Arrival Time
2. "“Earliest Reasonable” Arrival Time [low risk tolerance] o

& Earliest Reasonable Arrival Time of Tropical-Storm-Force Winds & ks 9
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Hurricane Matthew
Mon. Oct. 3, 2016 5 am EDT
Advisory 21

Storm Location &
Wind $peed (knots)

S S
O34 43463 W64 5% 10% 20% 0% 40% S0% 60% 70% BO% 90% 100%)

Five-day chance of receiving sustained 34+ knot (39« mph) winds
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2018 ATLANTIC NAMES =

Questions or concerns?

Katie Webster, NCEM Meteorologist &
___________________ !l_i
1. Alberto 12.Leslie ”3
2. Beryl 13. Michael Q
3. Chris 14. Nadine
4. Debby 15.Oscar \-
5. Ernesto 16. Patty A
6. Florence 17.Rafael 3
% 7. Gordon 18.Sara
e 8. Helene 19.Tony
E 9. Isaac 20. Valerie
10. Joyce 21. William
11.Kirk
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