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Carolina
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ocean
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Work Hours

24 hours a day, 7 days a week, plus any overtime for severe weather...we
never close!

Two to three forecasters per shift.

Shifts per day: midnight, day and evening.

Management team: 8 am to 5 pm Mon.-Fri. (they work shifts sometimes too!)

In total 22 to 25 people
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weather.gov/moreheadcity
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= The Fall 2019 Edition Of Our Newsletter, Carolina Skywatcher, Is Now Online!

events, current weather, and Locaion Hep
el B NWS Forecast Office Newport/Morehead City, NewportiMorehead City, NC
NC Weather Forecast Office
fo re C a’ St | . Westher.gov > NewportMorehead City, NC
Current Hazards Current Conditions Radar Forecasts Rivers and Lakes Climate and Past Weather  Local Programs
Click a location below for detailed forecast.
Overcast ’t X

& 1\(?—}._.3_,\ Watches,
LY Q Warnings &
o 4 :lg-ﬁg;}r —~ Advisories
Explore the website and jroif e
o 8 Advisory,

e N High Surf Advisory [ |

ok il
Today 3‘;:5_}:}%\&,:,’,‘““ Small Craft Advisory.

bookmark or save what you like == SN e e

'Y ' 4
2 Outlook
:.:;w Kenmsvilk 'r’i

Jacksonvile  yoehe
. n 5

Partly Sunny
High: 55°F

Tonight

Last Map Update: Tue, Nov. 19, 2019 at 11:58:19 am EST

Tropical Local Raar 3
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= Here's the Updated Skywarn Training_Schedule!
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Tropical Storm Arthur
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Tropical Storm Arthur

Sun. May. 17,2020 5 am EDT &
Advisory 3 Wind Speed

Storm Location O < 34 kt (39 mph)

40N

30N

3.day chance of receiving sustained 34+ kt (39+ mph) winds|
34-63 kt (3973 mph)

[ |
264 kt (74 mph) 5 10 20 30 40 50 60 70 80 90 100%
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Submit Storm Reports

{3 Follow us on Facebook B MHX RSS Feed

5/17/2020 6:24 AM

Morehead City, NC
WEATHER FORECAST OFFICE

= The earliest reasonable time of arrival
of Tropical Storm Force Winds for
Eastern North Carolina would be
sometime tonight.

= However, the most likely time this
area could see Tropical Storm Force
Winds will be during the day on
Monday.

www.weather.gov/MoreheadCity



Social Media

Search NWS Morehead City
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Category of the storm is only related to wind,
it does not tell you about all of the impacts
with a #hurricane like #florence. Our impacts

(&) @: NATIONAL WEATHER SERVICE  WERN
Hurricane Florence
Briefing #15

As of: 630 AM

have not changed with storm surge and Wodnesday, Soptember 1202018
catastrophic flooding. Do not let your guard : %y
down. weather.gov/media/mhx/Late ...

@ &¥: NATIONAL WEATHER SERVICE Wi )
Summary of Greatest Impacts

What has Changed?

* Track has shifted a bit
further south and west, and
has slowed significantly
near the coast

* Extreme rainfall amounts
now are expected across
southern coastal counties

* Major River Flooding Likely

Hurricane Florence NWS Morehead City Wednesday 900 AM Briefing
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Number of Storms per 100 Years

NOAA

Peak of the
season is
around

September
10th

Tropical
systems can
occur from
May through
November



Tropical Cyclone Frequency

—n

This graphic shows that, on average, a
hurricane passes within 50 nautical miles of

. . Eastern NC once every 5 years, the highest
Eastern North Carolina is feauEnoy In the US.

the most frequently
impacted stretch of

coastline by tropical
systems in the US.

NOW is the time to

) rReturn Period (Years) |
prepare. Resources will be Hurricane (>=64kt)
much more limited if you @® 57
. . . @ s-11
wait until a storm is =
approaching to prepare. gl —\, C 17-24
= ¥
7 F P @ 2550
@)= "\)@ . | coastal County
o :
National Weather Service O v D NWSMoreheadCity

National Oceanic and Atmospheric Administration

Find more info at weather.gov/moreheadcity



Our Website Ol

weather.gov/moreheadcity/hurricaneprep |-

Hurricane Preparedness

DETERMINE YOUR RISK

’&@ Hurricanes bring many hazards to U.S. coastlines and inland
.S  areas, including storm surge along the coast, inland flooding

7148 dueto heavy rainfall, tornadoes, strong wind, rip currents

and large waves.

o Storm
surge

| !, =
— @ Tornadoes

@ Rip
e CUITENTS

NC Flood Maps

9 o Strong

j:;. winds

Inland
flooding

SRS

< NOARR
weather.gov/hurricane v
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Modeled after hurricane
awareness week

Graphics and information
on how to prepare

Graphics and information
on ALL impacts from a
tropical cyclone



Our Website

weather.gov/moreheadcity/hurricaneprep
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Hurricane Preparedness At least a 3 day supply

ASSEMBI.E DISASTER SUPPLIES (7 days would be best)

Make a list of supplies and assemble them before hurricane
season begins. Have enough food and water for each person
for at least three days. Fill your prescriptions and have

medicine on hand. Radios, batteries and phone chargers are

also must-haves. Gas up your vehicle and have cash on hand. What would you neEd to

o Food & Medicine &
u water

prescriptions SU rVive Without

Keep gas Radio, batteries, elect riCity?

tank full phone chargers

Cash on s
hand weather.gov/hurricane (Sl

Don’t forget about pets
and medicine



Our Website

weather.gov/moreheadcity/hurricaneprep

Hurricane Preparedness

DEVELOP AN EVACUATION PLAN

Find out today if you live in a hurricane evacuation zone and
| identify trusted sources for receiving evacuation orders.

Plan for multiple options on where to go and how to get
there. Have a go bag for supplies and a plan for your pets.

HURRICANE Be prepared to leave immediately if ordered to evacuate.
Find out if you live in v Planseveral
an evacuation zone @ routes

(i Have a go bag 29 Plan for your
U for supplies N pets

é Follow evacuation
q it ai . s noAR
orders if given weather.gov/hurricane v

EVACUATION
ROUTE Q

Where would you go?
Have multiple options

Don’t forget the pets



Spaghetti Models vs. NHC Forecasts

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.

Tropical Storm Florence Current information: x  Forecast positions:

&l \r L
MEEEEN, ZJEE < Zd

Sunday September 09, 2018 Center location 24.5 N 55.8 W @ Tropical Cyclone Q) Post/Potential TC
5 AM AST Advisory 40 Maximum sustained wind 70 mph Sustained winds: D < 39 mph
NWS National Hurricane Center Movement W at 6 mph S539-73mph H74-110 mph M= 110 mph

Marére] | | | |
o ew g oW @ T

T TW T W T T v T Gv oW oW oW v e %

Potential track area:
\oay 13 R pay 45

About 175 years of experiene
combined!







National Hurricane Center

Hurricanes.gov or weather.gov/moreheadcity/tropical

Tropical Weather Outlook

 |ssued 4 times a day
e 8and2 AM/PM EDT

* Tropical cyclone
formation potential for
next 5 days

[m] 0 [=]
e
[=]

&
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’H National Hurricane Center Miami, Florida

| All Disturbances [ -
W A

Five-Day Graphical Tropical Weather Outlook 5&5”5’&
P

=

GASTON

7:00 pm EST
Wed Nov 30 2016

100°W 90°W 20 LTS i e ‘:m 40w 30°W 20°W
Tropical Cyclone Formation Potential for the Five-Day Period Ending at 7:00 pm EST Mon Dec 5 2016
Chance of Cyclone Formation in Five Days: [] Low < 40% [ Medium 40-60% M High > 60%
X indicates current disturbance location; shading indicates potential formation area.




National Hurricane Center m&xm

Tropical Cyclone Track Forecast Cone [=]
Watches/Warnings
Initial Wind Field

Cone represents probable path of |
the CENTER of the storm B o

The cone does NOT show impacts

Impacts can occur HUNDREDS of _ 5 PM Mon
T 2 AMWe
° * _— ‘“} |

miles from the center of the storm o7 A e 2PMTU
Hurricane Florence Current information: x Forecast positions:
Monday Saplemaar 10, 2013 Cerer location 25.4 N 611 W @ Tropcal Cydane O PostiPotantial TG
5 PR AST Adv =00y 48 *ammum susiained wind 140 mph Sugtaimad wirds 0 = 38 mph
MWS Matianal Hurricane Cenbar bowament WHW a1 13 miph 539-73mph H74-110 mph M = 1710 mph

The center of the storm passes
within the cone roughly of the time



National Hurricane Center Of=A0

B
Hurricanes.gov or weather.gov/moreheadcity/tropical &

Earliest Reasonable Arrival Time & & NATIONAL WEATHER SERVICE ~ WRN _#0
Earliest Time of Arrival

Tropical Storm Force Winds Hurricane Florence
- % * Tropical storm
* Reasonable worse case scenario force WiEES
- ) could arrive as
. Identifies a window when early as
preparations should be made by Z\\fzgi”n?day
e  While times are given, especially

= All preparations

farther out, focus in more general
for Florence

terms should be
*  For example instead of Wednesday s completed by
: Pk o Wednesday
8 PM Or ThurSday 8 AM :urﬁ?‘;\el:loorze;;:ses‘ o~ Slovml.:cauon %t&k‘::wm::mm) My%:m_ov[mfvwlmz%mwum.mmmm evening

Sometime late Wednesday or early Thursday worenead itv. nc Folow us (34 it /v weather goviml  o130/2018 6:03 PM



" National Hurricane Center 22

Hurricanes.gov or weather.gov/moreheadcity/tropical  [x]

Most Likely Arrival Time
Tropical Storm Force Winds

. Most likely scenario

. Identifies a window when we
expect tropical storm force winds
to arrive

e  While times are given, especially
farther out, focus in more general
terms

. For example instead of Monday 8
AM

Sometime Monday Morning

@ Most Likely Arrival Time of Tropical-Storm-Force Winds Q
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Tropical Storm Arthur Storm Location O < 34 kt (39 mph) 5-day chance of receiving sustained 34+ kt (39+ mph) winds
Sun. May. 17,2020 11 pmEDT & 3463kt (3-73mph)
Advisory 6 Wind Speed 6264kt(74mph) 5 10 20 30 40 50 60 70 80 0 100%




Saffir/Simpson Hurricane Scale

Used to categorize hurricane strength and to give an
estimate of potential property damage

S =\ WIND: 157 mph or higher

Safflr's npson "7\ J 2 DAMAGE: Catastropic damage will occur
Hurricane [Wind|Scale b —

WIND: 130-156 mph
‘ O ' J DAMAGE: Catastropic damage will occur
Category 1-5 o

WIND: 111-129 mph
DAMAGE: Devastating damage will occur

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

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




2010 - 2019
in the U.S., Category 1
hurricanes*

175 direct deaths
$105 billion

*Irene, Isaac, Sandy, Hermine, Matthew, Nate, Florence, Barry, Dorian




Water is What KILLS!!!

- U.S. Tropical Cyclone Fatalities
& 1963-2012

Water
accounts
for about
Storm Surge 90% of
the direct

deaths

49%

Other 1%

Rappaport 2014



CONUS Atlantic Direct Tropical Cyclone

Fatalities — 2017-2021

Marine Unknown

Tornado 1% 1% Storm Surge
1% 3%

Surf/Rip Current
14%
Wind
15%
Freshwater
Flooding
65%

* Freshwater flooding responsible

for 65% of the direct deaths

14% due to surf/rip currents,
many from storms well away from
the U.S.

15% due to wind — many tree
related scattered across multiple
storms

Small contribution from storm
surge — only

8 fatalities (5 in Michael) despite 7
major hurricane landfalls during
this period






Flash Flooding

Heavy rainfall is common in
tropical cyclones.

NWS Morehead City will
issue Flash Flood Warnings
as needed during a
hurricane, so make sure you
have a way to receive
warnings, such as a NOAA
Weather Radio.

A hurricane’s category is not
an indication of the amount
of rainfall it will bring. More
important is the movement
and size of the storm.

Hurricane Florence (2018) Rainfall Totals (inches)

|}
o\
A
- 2°04
426 z P

S

Very slow-moving Hurricane Florence (2018) brought nearly 3 ft of
rainfall to portions of eastern NC, resulting in catastrophic flash
flooding that destroyed infrastructure and made travel impossible.

National Weather Service O v D NWSMoreheadCity

National Oceanic and Atmospheric Administration Find more info at weather.gov/moreheadcity



-
River Flooding

River flooding can last for
weeks to months after a
hurricane, impacting travel
and inundating communities.

Inland areas not vulnerable
to storm surge could still be

vulnerable to river flooding. FLOODED

o TURN AROUND
DON'T
DROWN

River flooding in our area is
partially dependent on

local rqlnfq”' but more so Hurricane Matthew (2016) brought devastating flooding to much of
on rainfall further inland. eastern NC despite the highest rainfall totals fallinginland of our
area. River levels peaked almost a week after the storm, with many
major roadways closed and business and residences inundated.

National Weather Service O v D NWSMoreheadCity

National Oceanic and Atmospheric Administration Find more info at weather.gov/moreheadcity




Bo sa%e when & tames 1o ficoding
For mportand, |He-saving safety rvies, go to

www.srh.weather.gov




Much of eastern North
Carolina is vulnerable to Storm
Surge.

Do not assess your storm surge
vulnerability based on previous
storms. Know your elevation
and monitor the forecast when
a storm approaches.
Wave action can add to the
damage done by storm surge.

National Weather Service

<3
Approximate Storm Surge Inundation from Hurricane Florence (2018)

Coastal S ““‘
Onslow Crystal m 24
Coast m35n
5-7 ft
) W 58ft
ms8-11ft

Hurricane Florence produced the highest storm surge
on record in some locations. Some people in locations
like New Bern were skeptical of forecasts because they
had never witnessed that level of storm surge before.

O v D NWSMoreheadCity

National Oceanic and Atmospheric Administration

Find more info at weather.gov/moreheadcity



Storm Surge Florence/Dorian

8 to 11 feet storm surge
inundation in New Bern

Over 1,800 water rescues
in New Bern alone

4 to 7 feet of surge from
Dorian on Ocracoke and
Hatteras Island

Ocracoke



B Storm Surge Warning

Storm Surge Watch
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EXPERIMENTAL
Peak Storm Surge Forecast
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Forecasting

Hurricane Florence
NHC Potential Storm Surge Flooding Map - Advisory 48
issued: 09/11/2018 - 05 AM EDT
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B Greater than
Greater than

1 foot above ground
3 feet above ground
Greater than
B Greater than
Intertidal Zone/Estuarine Wetlands

6 feet above ground
O feet above ground




Rip Currents and Dangerous Surf

Distant hurricanes product strong
swells, bringing dangerous rip
currents to local beaches on
otherwise nice weather days.
Always check the forecast
before you head to the beach,
obey beach flags, and swim
near a lifeguard.

IF CAUGHT IN A RIP CURRENT

¢ Relax, rip currents don't pull you under.

¢ Don't swim against the current.

¢ Swim out of the current, then to shore.

¢ If you can’t escape, float or tread water.

¢ If you need help, yell or wave for assistance.

National Weather Service

: Dangerous Rip
Currents and Surf
L’

-~ -
o é
-
-
-
-
-

powG e
"fa/sw ) Major
(S =
s Hurricane

225 mbd

Lorenzo

2

\ = = 22 »
——

Major Hurricane Lorenzo (2019) passed well out to

sea, but sent powerful swell to the Carolinas
creating strong rip currents and dangerous surf
conditions along our beaches. There were 8 total
Lorenzo-related surf deaths on the east coast,
including 4 in the Carolinas.

O v D NWSMoreheadCity

Find more info at weather.gov/moreheadcity

National Oceanic and Atmospheric Administration



General Beach Safety

RIPCURRENTS * Choose a beach with a lifeguard on duty, and talk
~ KNOW YOUROPTIONS with them before swimming.

 Pay attention to signs and flags to let you know

___IF CAUGHT IN A RIP CURRENT \ G
® Relax, rip currents don’t pull you'under. ¢ : - . sy .
|« Dontswim against the curent NS Ve T 9 where there might be danger.

® Swim out of the current, then to shore.
® |f you can’t escape, float or tread water.

o If you need help;yell or wave for assistance. | = - | w . )
— i T — * Make sure everyone, especially children, has adult

—— supervision at all times when in the water, even if
they know how to swim.

Rip currents are powerful currents of water moving away from shore.
They can sweep even the strongest swimmer away from shore.
If at all possible, swim near a lifeguard.

*Don’t become a victim while trying to help
someone else!
If you're caught in a rip current...

Float, Wave, and Yell - Get help from a lifeguard. If a lifeguard is not
OR present, call 9-1-1, then try to direct the victim to
_ swim following the shoreline to escape. If possible,
Swim Parallel throw something that floats toward the swimmer.

Never enter the water without a flotation device.



R Em———————————
Tornadoes Can Occur Well BEFORE A Storm Arrives (First Rain Bands)

Tornadoes can bring
localized areas of much

more extensive damage
during (and ahead of)

hurricanes.

NWS Morehead City will
issue Tornado Warnings as
needed during a
hurricane, so make sure

you have a way to receive
- A tornado (seen coming onshore as a waterspout via Surfline
warnings, such as a NOAA Camera, top) caused extensive damage on Emerald Isle ahead of the
Weather Radio. main core of Hurricane Dorian (2019). A Tornado Warning was
issued and no injuries were reported.

National Weather Service O v D NWSMoreheadCity

National Oceanic and Atmospheric Administration Find more info at weather.gov/moreheadcity




Florence
Tornadoes

T

HURRICANE FLORENCE
TORNADO REPORTS

Landfall of Florence
Total reports: 44
By state: NC 27 VA 11 SC 6 NOAA Storm Prediction Center




Arthur 2014
CAT 2
Similar Landfall
Faster Moving

Smaller Storm

;“‘""‘om National Weather Service
; = Newport/Morehead City NC \
<=5 Hurricane Arthur: July 3rd - July 4th 2%

* e *

Wind Gust (MPH)
<45 ®m75-90

345 - 60mm90 - 105

=60 - 75m>105

North Carolina

This map was created by the

National Weather Service in Newport, NC
*Most Sources from WeatherFlow.

ASOS, AWOS and Trained Spotters
sing an

marle Sound

Alber

Washington

Beaufort

Beaufort _,

Craven

Lenoir

Pamlico §&«

17

Craven A 2 Js




Irene 2011
CAT 1
Similar Landfall
Slower Moving

Large Storm

National Weather Service

Newport/Morehead City NC
Hurricane Irene 2011

| Maximum Wind Speed (MPH)

<55 [ 7580 I 100-105
(15560 [ 80-85 [N 105-110
(] 60-65 I 8590 [ 110-115
36570 I 90-95
[ 70-75 I 95-100

North Carolina Growne

Lenoir

Duplin 58

This map was created by the
Natonal Weather Service in Newport, NC
"Most Sources from ASOS, CoCoRAHS.
COOP Observers and Trained Spotiers

This map was generated using an
interpolation meshod from actual values
but should be considered estimation caly
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Be prepared: Visit hurricanes.gov and follow @NWS and @NHC _Atlantic on Twitter. May 2022



What Can You Do Now?

Hurricane Preparedness

ASSEMBLE DISASTER SUPPLIES

Make a list of supplies and assemble them before hurricane
season begins. Have enough food and water for each person
for at least three days. Fill your prescriptions and have
medicine on hand. Radios, batteries and phone chargers are
also must-haves. Gas up your vehicle and have cash on hand.

m  F00d& Medicine &

n water prescriptions

m Keep gas Radio, batteries,
tank full phone chargers

Cash on
hand

Hurricane Preparedness

DETERMINE YOUR RISK

& Hurricanes bring many hazards to U.S. coastlines and inland
¥ areas, including storm surge along the coast, inland flooding
1 dueto heavy rainfall, tornadoes, strong wind, rip currents
and large waves.

[=];

SHARE This Information!
o
Start working on your hurricane kit

Assess your risk

Remember to focus on all of the
impacts

Don’t make your plan decisions
just on Category!

Don’t forget about after the storm



ents

f &
- gy gl
4\)' &
| 13
.
.‘ » <
0
- W
' ‘ . ol O il
Nags/Head
- ey 1
‘ L ]

~ Greenville

> Mor

G

Wilmington

a.
heden@noaa.gov is




