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Irene Track Tornado, Heavy Rain and Winds in
Eastern NC

Understanding Storm Surge Impacts and
Forecasts Using Irene

Experimental and Prototype Products
NWS Operational Products and Services

Using Hurricanes to Inform on Sea Level Rise
Impacts and Promote Resiliency




Irene’s Track Tornado,

Heavy Rain, and Wind
Impacts




Hurricane Irene # 22
August 25, 2011

5 PMEDT Thursday
CurrentLocation 27.0 N 77.3 W
Max Sustained Wind 115 mph (Cat 3}
Current Movement 14 mph
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Tornado Impacts <

eColumbia, NC
oEF Scale Rating - EF2
eEstimated Max Winds — 130
A mph
o ’“'_ R\ *Maximum Width — 50 yards
Sl . ePath Length — 0.5 miles
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|

éGoldsEéro'&": o e

eEstimated Max Winds — 110
mph
e Maximum Width — 50 yards
ePath Length — 0.5 miles
eBelhaven, NC

oEF Scale Rating — EF1
eEstimated Max Winds — 105
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x/ *Maximum Width —75 yards
ePath Length — 4.40 miles
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National Weather Service
Newport/Morehead City NC
Hurricane Irene 2011

Precipitation Accumulations (inches)

BN 3.00-400 [N 10.00-11.00
B 400-500 [ 11.00 - 12,00
B 5.00-600 N 1200 - 1300
1 6.00-7.00 N 13.00 - 14.00
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National Weather Service
Newport/Morehead City NC
Hurricane Irene 2011

Maximum Wind Speed (MPH)
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This map was created by the
National Weather Service in Newport, NC
*Most Sources from ASOS, CoCoRAHS,
COOP Ohservers and Trained Spotters

This map was generated using an
interpolation method from actual values,
but should be considered estimation only.




Understanding Storm

Surge Impacts and
Forecasts Using Irene




19. When Hurricane Irene was downgraded to a Category 1 storm, did
this change your perceptions of the potential impacts associated with

storm surge?

Answer Response
Yes 14

20. How much did it change your perceptions of what the impacts

from storm surge might be?

H Answer Response %




Storm Surge Survey

21. How different did you think storm surge would be?

Answer Response

I T N S S TR

Notvery 9%
different atall °

Total 100%

22. Were you surprlsed by the magnitude of the storm surge that
Hurricane Irene caused?

Answer Response %

| Yes -“




Answer

In my
experience, a
Category 1
storm does not

usually cause
storm surges of
that magnitude

Response




Storm Surge Survey

Storm surge forecasts from the National Weather Service provide height above ground level

How long have you lived in this county? Frequency Percent Valid Percent Cumulative Percent

Less than 15 years Valid . 9.1

Over 15 years

Missing

Total




New Method: Storm Surge Above Ground /

GOV

Old Method: Storm Surge

Above Datum

Mean Sea,

Level

5FT
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Storm Surge Surveys
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Storm Surge Observations
(Above Normal High Tide)

National Weather Service
Newport/Morehead City NC
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@ Storm Surge Observations
“ (Above Ground Level)

National Weather Service
NewportIMorehead Clty NC
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Storm Surge Observations
(Above Normal High Tide)

National Weather Service
Newport/Morehead City NC
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Storm Surge Observations
(Above Ground Level)

National Weather Service
Newport/Morehead City NC
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Storm Surge Observations
(Above Normal High Tide)

National Weather Service
Newport/Morehead City NC

#39

Washington : Tyrrell

Beaufort

Craven

ation, \W ather SeMcem &

mCoCo : el
coop on server s, mﬁ LD Carteret _




@ Storm Surge Observations
“ (Above Ground Level)

National Weather Service
NewportIMorehead Clty NC
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Hickory Point

On the Pamlico River, Beaufort County, at the height of Irene.\»

Google




Hickory Point

On the Pamlico River, Beaufort County, at the height of Irene

; Hickory Point
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Hickory Point

Older homes wiped clean off the foundation and off the ™
peninsula entirely.




Hickory Point

Many homes pushed off their foundation.
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Hickory Point

Rip-rap from seawall carried inland/home damage.
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Kennel Beach

Watermark just below top hinge of door.

i ?E - 1 '
@ KennelBeach
: 2 ‘-‘..A-l‘

(3 Nsuse Forsst

0t
.
= Google

s




RTMOS
o "hEy
d o
S Y

& .

4 2
© 2
o @
= E)

< >
2 3
=
=
z

c

f/Oneal’s Drug Store in Belhaven 2.,

Watermarks compared to other storms.
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Oregon Inlet
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Pea Island Cut

Left: 2011 after Irene/Right: 1993

Note: Highway 12 was on the coast side of the maintenance buildings in 1993.
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August 30, 2011 May 6, 2008

Pea Island: Images from USGS




Rodanthe S-Curves

Dune breach/Inlet cut at Mirlo Beach.
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Rodanthe S-Curves
Left: 2011 after Irene/Right: 1993
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May 6, 2008

Rodanthe ==
Mirlo Beach/S-Curves

Serendipity:
Nights in Rodanthe house
— Moved in May 2010

August 30, 2011




Soundside Buxton

Watermark compared to Earl in 2010.




@ Storm Surge Not Dependent on
Hurricane Category!

= Storm surge IS dependent on more than just
the peak wind!!!

(ategory  Central Presure  Hinds (mph) firg Damage

¢ KATRINA (3)

Millibars Inches ) e e |KE (2)

Extreme

¢ CHARLEY (4)




SatiibEairmpson Hurricane
l MINIMAL DAMAGE

LAaODEI AT DG SR
Winds 96—110 mph

e — —————

VInSisa 11

EXRTENSINDS DA 1G5
Winds 111-130 mph
et

Ma jor damage to all

EXTREME DAMAGE
4 structures.

CATASTROFPHIC DAMAGE
Winds 155 mph vevere damage to all structures.

e = |




@ Storm Surge Forecasting

. Storm Intensity and Size
What factors does it _ Stronger = Higher Surge

— Larger = Larger impact area and higher
depend on? surge
. — Storm Speed

— Faster Often Means Higher Surge
Oceanside

— Slower Often Means Higher Surge
Sound Side

Angle to Coast at Landfall

— Perpendicular Maximizes Surge
(Katrina)

Bathymetry of Coastline
— Shallow Slope Builds Higher Surge
— Steep Slope Lessens Surge Height
Wind Direction and Duration on Sounds

— Can pile water into narrow rivers and
streams

— A rapid change in wind direction can
result in a seiche effect
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Aggregate of Tracks for a CAT 3 Moving NNE at 15 mph at High Tide




A1
Tide level:
2.0{1.0) ft

3 75IW
Aggregate of Tracks for a CAT 3 of All Directions and Speed at High Tide




@ Probabilisitic Storm Surge
~ Guidance

e Takes into account actual NHC Track
Forecast and statistics of NHC error

including: timing, location, intensity, and
size of storm.

e Uses an ensemble of SLOSH runs to create
probabilistic storm surge (p-surge)

— Different directions of motion
— Different landfall locations
N S E R E R HES

— Different storm sizes

— Different forward speeds




@ Probabilisitic Storm Surge ~

Guidance

- R Tropical Cyclone Storm Surge Exceedance ;“"”3
Avallable When the NHC ISsues a Heights Which Have a 104 Chance of Being Exceeded %“E

. . Hurricane Irene (2011) Advisory 24 Wi
hurricane watch or warning for Valid from 05 AM EDT Fri Aug 26 to 10 AM EDT Mon Aug 29

the continental US.

Can be utilized to assess potential
surge based on uncertainties in
forecast.

ﬁm

Tropical Cyclone Storm Surge Exceedance
Heights Which Have a 10% Chance of Being Exceeded
Hurricane Irene (2011) Advisory 24
Val{Q from 05 AM EQ] Fri Aug 26 to 10‘QM EDT Mon Qu 29

7
> ki e 13 15 17 19 21 23 25 27
f ] y Height (in feet above nornal tide)
el S o Used to assist in generating

7 Y coastal flooding impact graphics
> > y and surge forecasts in NHC and
| ‘ d local NWS office text products.

3 ' ; 13 15 17 19 21 23 25 27 29 31 33 35
Height {in feet above normal tide)




@ Deterministic Storm Surge
~ Guidance

11 AM Saturday August 27

Single Track SLOSH will be run
approximately 36 hours prior
to arrival of TS winds

— Why only 36 hours?

e NHC track/intensity
errors

Run every 6 hours coinciding
with full NHC advisory package

Shows surge animated in time.

Includes one storm total
inundation image.

Only useful very close to
landfall for search and rescue
and other recovery planning.




TiER 1

H RESPONSE
< 48 h of landfall

<:3 B Pranning/MITIGATION

=120 h of landrall




Experimental and

Prototype Products




Potential Inundation (10% exceedence) Feet Above Ground Level

A7 Hurricane Irene A7 %2 o son [ |
1] 3 6 9 12 15

5AM EDT

Dare
County

Pamlico Sound ; =2 4
,P/‘wAtlantic
i

Ocean

Carteret NORTH CAROLINA

County

®

Miles
20

National Hurricane Center
Storm Surge Unit




Hurricane Irene, Advisory #22

Storm Surge Warning PROTOTYPE

ZyPAUgUSTZOAH
Z NN
SALEYONYIZ

M| National Hurricane Cent - . :
5] Sg;ﬂgur;;'ﬁge emet —_______ Hurricane Irene Adv #22 Forecast Track D NWS/NHC Storm Surge Warming



Experimental USGS

Erosion, Overwash, and Inundation Guidance

7530w king 78°300"W 78°00°W °30'0" 76°30'0"W

Hurricane Irene

Storm Regime Probabilities

Advisory 25 Psurge 50% Exceedance

Wave Watch 3 12Z 26-Aug-2011 16:29 UTC

November 2009 EAARL Lidar 35°0'0"N

Legend

Probability % |
34°0'0°N 3 j \ 34°0'0"N

33°30'0"N

Inundation |
Hurricane Irene
Storm Regime Probabilities 33°00°N
Advisory 25 Psurge 50% Exceedance
Wave Watch 3 12Z 26-Aug-2011 16:29 UTC|
October 2005 CHARTS Lidar

78°300"W 78°00"W 77°300"W 77°00"W 76°30'0"W

33°00°N

Collaborative effort underway between NWS and USGS to
evaluate and bring into an operational setting.




CI-FLOW

Project with NSSL, Sea Grant, and other NOAA partners
born out of our NOAA in the Carolinas involvement.

Created a coupled river and storm surge model for the
Neuse and Pamlico Rivers and Pamlico Sound.

Preliminary website and data available during
Hurricane Earl in 2010, but very rudimentray and little
operational use.

Two web site interfaces developed for this season had
much more usability. Very good interfaces and could be

used and understood relatively easily.

Still significantly limited due to computing resources
that only allow for a single forecast hurricane track to
be used.

Would need an ensemble approach to better cover
uncertainty in strength and uncertainty in track and size
of storm.

Water levels, inundation, significant wave heights, etc

Water levels at particular points

Just click on a red dot and you can see the real-time
ADCIRC simulations. When the NHC issues its track
forecast, the ADCIRC results will be based on the NHC
best track.

Coastal Emergency Risks Assessment
ADCIRC Coastal Circulation and Storm Surge Mode! + SWAN Wave Mode

Storm Surge and Wave Guidance for
North Carolina

11, 06:00 UTG - We

12) IRENE, Advisory 24
26-Aug-2011, 09:00 UTC
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CI-FLOW

Coastal and Inland Flooding Observation and Warmning Project CI-FLOW

CI-FLOW on Coastal Emergency Risks

Regional ADCIRC Additional Case Study
Products Precipitation-QPE Data Downloads Information Home
(disabled) (disabled) (disabled)

Simulation for NEUSE RIVER NEAR FORT BARNWELL, NC — USGS Station 02091814

ADCIRC HYDROGRAPH (NAVDE8) MAXIMUM INUNDATION MAP

NAVDSZE Stage

=

Graphical representation of flood inundation for NWS flood categories are based on stead te hydrologic modeling water surface elevations for incremented discharges. Map shows approximate inundation areas for giv
elevations and should not be used for navigation or permitting or other legal purposes, but strictly as a planning reference tool.

FLOOD CATEGORIES FLOOD IMPACTS
(in feet)

River hegins to threaten homes along north bank of the river up to River Road. Many acres of

Woderate Fiood Stage 14 farmland flooded
_ Minor lowland flooding of many acres alonag the river. Water begins to flood boat ramps along the

Action Stage 12 narth bank of the river downstream to Streets Ferry.

Minor flooding beains as river overflows the north bank into lowlands along the river.




E g oastal and Inland Flooding Observation and Warning

Regional ADCIRC

Real-time

Station Map (disabled)

Simulation for BEAUFORT, NC — NOS Station 8656483

ADCIRC HYDROGRAPH (NAVDEE)

2.05 ft

Products Precipitation-QPE

for NWS flood categories are based

vigation or permitting or other legal purposes, bu

FLOOD CATEGORIES

{in feet)
Undefined.

Data Downloads

Stage

modeling wat

3

CI-FLOW o
CI-FLOW on Coastal Emergency Risks

Additional Case Study
Information Home
(disabled) (disabled)

MAXIMUM INUNDATION MAP

iace elevations for incremented .:Clllcllﬂe._ Map shows approximate inundation areas for givern W

FLOOD IMPACTS

Undefined.




CI-FLOW

Coastal Emergency Risks Assessment Storm Surge and Wave Guidance for
ADCIRC Coastal Circulation and Storm Surge Model + SWAN Wave Model North Carolina

Select by Day Year: Gl IRENE Advisory

Maximum Water Elevation
Forecast Time Range: Fri, 26-Aug-2011, 06:00 UTC - Wed, 31-A 011, 06:00 UTC

| 5 3
6 Hurricane (H2) IRENE, Advisory 24 Storm Data

NHC forecast issued: Fri, 26-Aug-2011, 09:00 UTC
e % E storm track
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* @ @ @
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Click on a track point for more info.
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CI-FLOW

Coastal Emergency Risks Assessment
ADCIRC Coastal Circulation and Storm Surge Model + SWAN Wave Model

Select by m Storm S0l IRENE x:
Maximum Water Inundation
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When a Storm Threatens

National Hurricane Cent

News Organization Look to the National
Local forecast by

"City, St" or "ZIP" it n, Hurricane Center for
Alternate versions ' IEU G \ |nformat|on about broad
Text-only | Mobile : i : c c

GetSomni oA Climate Prediction Gente ' . scale tropical impacts.
Aircraft Recon

Advisory Archive
Experimental

Mobile Products e = They provide information

E-mail Updates i ‘ . o .
AudioPodcasts B Gy, AP . including tropical weather

GIS Data | RSS &

aacrorecasts . IR T | outlooks detailing the

Marine Forecasts
Atlantic and E Pacific {1 £ & # ond
Analysis Tools il i 3 : _ probability that a storm
Gridded Marine
Help with Marine X & ; 7 Wi" form
Hurricane Awareness A : ,
Be Prepared | Learn ? = No tropmgl qyclones e
Storm Surge i, | "l at this time
Frequent Questions : s

Research i D. e SR Once fOFmEd, they

Hurricane Hunters : ‘. i .
Forecasting Models. . L ; - provide track graphics,
Glossary/Acronyms 3

Storm Names . : X Wind and storm surge

Breakpoints 7:28 PM EDT

e — TECTEC 0 e probabilities, and public
advisory statements

www.nhc.noaa.gov
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Local forecast by
"City, St" or zip code

Neather Hazards
Graphical Hazardous
Weather Outlook
Rip Currents
Hational Hazards
Mational Hurricane
Center
Storm Prediction
Center
Storm Reports
E-Mail Alerts

Zurrent Conditions
NC Observations
Buoy Observations
Other Marine
Reports
Marine Portal
Satellite Images
Rivers & Lakes
AHPS
nowCOAST

1 indaw

Search -

Organization

Top Hews of the Day Subscribem

Point and Click Forecast Map{Description)

Quick Glimpse at the Weather Newport/Morehead City, NC

S
Kinston

Hazardous Weather
Cutlook

Last map update: Mon, Jun. 20, 2011 at 12:07:38 am EDT

Synopsis for Eastern North Carolina

www.weather.gov/mhx

Look to your local
weather service forecast
office for detailed
information specific to
your location. There are 8
Weather Forecast Offices
that serve the Carolinas

Land and Coastal Text and
Graphical Forecasts
Watches and Warnings in
Effect

Live Radar Images
Satellite Images

Current Conditions and
Climate Data
Preparedness and
Weather Safety
Information




\ >/ What is a Hurricane Local Statement?

e The Hurricane Local Statement (HLS) is the primary

tropical cyclone product issued by the NWS Weather
Forecast Office for the media and general public.

 They contain essential, detailed hurricane or tropical
storm information, expanding on the storm’s potential
effects on the local area and on any actions declared by
local emergency managers.




URGENT - IMMEDIATE BROADCAST REQUESTED
HURRICANE IRENE LOCAL STATEMENT

NATIONAL WEATHER SERVICE NEWPORT/MOREHEAD CITY NC

Overview of HLS for entire region

1158 PM EDT FRI AUG 26 2011

...IRENE MOVING NORTH-NORTHEASTWARD TOWAR
CAROLINA...TROPICAL STORM CONDITIONS LASHING

.NEW INFORMATION...
TORNADO WATCH HAS BEEN ISSUED FOR MUCH OF E

.AREAS AFFECTED...

THIS LOCAL STATEMENT PROVIDES IMPORTANT INFOR
RECOMMENDED ACTIONS FOR PEOPLE AND MARINE |
LOCATIONS AND COASTAL WATER LEGS OF EASTERN N
ADJACENT COASTAL WATERS.

.WATCHES/WARNINGS...

A HURRICANE WARNING CONTINUES FOR THE FOLLOV
MARTIN...PITT...WASHINGTON...TYRRELL...MAINLAND
BEAUFORT...MAINLAND HYDE...DUPLIN...LENOIR...JON
PAMLICO...CARTERET...ONSLOW...OUTER BANKS DARE
HYDE.

FOR MARINE INTERESTS...A HURRICANE WARNING CO
ATLANTIC COASTAL WATERS INCLUDING ALBEMARLE 4

A FLOOD WATCH IS IN EFFECT FOR ALL OF EASTERN N
PLEASE LISTEN CLOSELY FOR ANY FLOOD WARNINGS T
EFFECT FOR YOUR AREA.

A TORNADO WATCH IS IN EFFECT FOR PORTIONS OF
CAROLINA AND ADJACENT COASTAL WATERS. PLEASE
ANY TORNADO WARNINGS THAT MIGHT BE IN EFFECT

.STORM INFORMATION...
AT 11 PM EDT...THE CENTER OF HURRICANE IRENE WA
LATITUDE 32.6N...LONGITUDE 76.9W. THIS WAS ABOU
SOUTH-SOUTHWEST OF BUXTON NC...OR ABOUT 150
MOREHEAD CITY NC. STORM MOTION WAS NNE OR 2(
STORM INTENSITY WAS 100 MPH.

.SITUATION OVERVIEW...
WHEN MAKING DECISIONS...DO NOT FOCUS ON THE EXACT FORECAST TRACK.

DUE TO THE SIZE
IMPACTS WILL O
STORM SURGE...
AS IRENE AFFECT]
INTO SOUTHERN
THE NIGHT. HUR
SOUTHERN PORT1
HURRICANE WAJ
HURRICANE IREN
SATURDAY.

A FLOOD WATCH
RAINFALL WILL IN
THROUGH THE A
WITH LOCALLY H
DURING THIS EVH
OF HIGHWAY 17.

IN EFFECT FOR Yd

.PRECAUTIONARY/PREPAREDNESS ACTIONS...
PRECAUTIONARY/PREPAREDNESS ACTIONS...

PREPARATIONS FOR THE PROTECTION OF LIFE AND PROPERTY SHOULD BE
COMPLETED AT THIS TIME. EVACUATE IF DIRECTED TO DO SO BY LOCAL
OFFICIALS...OR IF YOUR HOME IS VULNERABLE TO HIGH WINDS OR
FLOODING.

SMALL CRAFT SHOULD REMAIN IN PORT AND WELL SECURED.

FOR ADDITIONAL PRECAUTIONARY AND PREPAREDNESS INFORMATION...
PLEASE REFER TO THE DETAILED RECOMMENDATIONS RELATIVE TO YOUR
LOCATION AS FURTHER DESCRIBED BY YOUR LOCAL NATIONAL WEATHER
SERVICE OFFICE AND LOCAL EMERGENCY MANAGEMENT.

&&

A 5TO 9 FEET OF SURGE IS EXPECTED ACROSS THE WARNED AREA. AREAS
THAT WILL BE HARDEST HIT WILL BE ADJACENT TO THE PAMLICO SOUND
INCLUDING THE LOWER REACHES OF THE NEUSE AND PAMLICO
RIVERS...OCEANSIDE AREAS SOUTH OF CAPE HATTERAS...AND SOUNDSIDE
OUTER BANKS DARE AND HYDE COUNTIES. THESE WATER LEVELS WILL
PRODUCE MODERATE TO MAJOR FLOODING OF HOMES...ROADS...AND

PROPERTIES.

10 TO 15 FOOT BREAKERS WILL PRODUCE SEVERE BEACH EROSION...OCEAN
OVERWASH...AND LIFE THREATENING RIP CURRENTS.

A TORNADO WATCH IS IN EFFECT FOR MUCH OF THE AREA. ISOLATED
TORNADOES ARE LIKELY TONIGHT AND DURING THE DAY SATURDAY MAINLY
ALONG THE IMMEDIATE COAST. ANY TORNADOES THAT OCCUR WILL BE BRIEF
AND VERY DIFFICULT TO SEE. PLEASE LISTEN FOR ANY TORNADO WARNINGS
THAT MIGHT BE ISSUED FOR YOUR AREA.
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HLS for Coastal Counties

WASHIN(C
CRAVEN-
HYDE-

1158 PM

...HURRI(

...PRECAL
PRECAUT

FOR DAR
VISITORS
THROUG
VIRGINIA
COUNTY,
DAVIS RE
NORTHA
NORTH

IN JACKS

FOR ONS
OFTHEC
BEACH. A
9 AM SU
MIDDLE §
MIDDLE.

FOR CAR
RESIDENT
BEACH B
BOGUE B
FOLLOW
HIGH...Al
SMITHFIE

FOR HYDE COUNTY...THERE ARE MANDATORY EVACUATION

OCRACOKE ISLAND AND MAINLAND
OPEN AT INGLEWOOD BAPTIST CHU
SHELTER 1S OPEN AT RALEIGH ROAD
MORE INFORMATION PLEASE CALL 1
252 926 4368.

FOR BEAUFORT COUNTY...THERE A
LIVING IN LOW LYING AREAS.

FOR TYRRELL COUNTY...THERE ARE
LIVING IN LOW LYING AREAS AND M

&&

...PROBABILITY OF TROPICAL STORM
THE CHANCE FOR HURRICANE CON
ALSO...THE CHANCE FOR TROPICAL
TO 100 PERCENT.

...STORM SURGE AND STORM TIDE..
AN EXTREMELY DANGEROUS STORN
MUCH AS 6 TO 11 FEET ABOVE GRQ
AREA IN NORTH CAROLINA...INCLUL
SOUNDS. NEAR THE COAST...THE SU
LARGE...DESTRUCTIVE...AND LIFE- 1

AS HURRICANE IRENE APPROACHES
CHANCE FOR COMBINED STORM SU
TO 9 FEET ABOVE MEAN SEA LEVEL
RESULTING IN WORST CASE FLOOD
GROUND LEVEL SOMEWHERE WITH

THE LOCATIONS MOST LIKELY TO RE

PAMLICO RIVERS...ANI
FORECAST...THERE IS A
ASTRONOMICAL TIDE
AREAS CLOSER TO THE
INUNDATION OF 6 TO
SURGE ZONE. MAXIMI
CARTERET COUNTY Al
NEUSE AND PAMLICO
SURGE IS LIKELY WITH
POTENTIAL DUNE BRE
AT TOPSAIL BEACH. Al
MOST LIKELY PERIOD (
EVENING.

THERE IS A SIGNIFICAN
FLOODING...POTENTIA
THE CHANCE OF MAIJO
SURGE ZONE...RESULT
INUNDATION. IF REAL
FAILED TO HEED OFFIQ
PLACED THEIR LIVES IN
STAYING BEHIND IN V|
BUSINESSES NEAR THE
PRONE AREAS.

SEVERAL COASTAL COI
STRUCTURES NOT RAI{
SIGNIFICANT FLOODIN
AND POUNDING SURF
LOCATIONS. FLOOD W,
CARS WILL LIKELY BE S

INCLUDE THE OUTER BANKS....DOWNEAST CARTERET COUN
ADJACENT TO THE PAMLICO AND ALBEMARLE SOUNDS...TH

SUBSTANTIAL BEACH EROSION WILL OCCUR. MANY ROADS WILL LIKELY BE
DAMAGED OR WASHED OUT BY THE FLOOD WATERS...LEAVING SECTIONS OF
COASTAL COMMUNITIES IN FLOOD PRONE AREAS TEMPORARILY CUT OFF.
ROADWAY TRAVEL MAY BE DANGEROUS WITH SEVERAL ROADS CLOSED.

...INLAND FLOODING...

A FLOOD WATCH IS IN EFFECT FOR ALL OF EASTERN NORTH CAROLINA.
RAINFALL WILL INCREASE IN INTENSITY AS HURRICANE IRENE MOVES
TOWARD THE COAST EARLY SATURDAY. RAINFALL AMOUNTS OF 6 TO

10 INCHES WITH LOCALLY HIGHER AMOUNTS AS MUCH AS 12 INCHES COULD
OCCUR DURING THIS EVENT. THE HEAVIEST RAINFALL IS EXPECTED TO

OCCUR EAST OF HIGHWAY 17. PLEASE LISTEN FOR ANY FLOOD WARNINGS
THAT MIGHT BE IN EFFECT FOR YOUR AREA.

...WINDS...
AS HURRICANE IRENE MOVES THROUGH THE AREA...MAXIMUM WINDS ARE
FORECAST TO BE IN THE 45 TO 65 MPH RANGE WITH GUSTS TO 100 MPH.

DAMAGING WINDS ARE EXPECTED. POORLY ANCHORED MOBILE HOMES MAY BE
DESTROYED...ALONG WITH THOSE OF OLD OR POOR CONSTRUCTION. SOME
WELL ANCHORED MOBILE HOMES WILL HAVE SUBSTANTIAL DAMAGE TO
ROOFS...WALLS...AND WINDOWS...AND COULD BECOME UNINHABITABLE.

SOME HOMES OF FRAME CONSTRUCTION WILL SUSTAIN PARTIAL WALL AND
ROOF FAILURE...AND POSSIBLY BLOWN OUT WINDOWS. LOOSE OUTDOOR
ITEMS WILL BECOME PROJECTILES...CAUSING ADDITIONAL DAMAGE AND
POSSIBLE INJURY. MANY AREAS WILL EXPERIENCE POWER OUTAGES WITH

SOME DOWNED POWER POLES. NUMEROUS LARGE BRANCHES OF HEALTHY TREES
WILL SNAP. SOME TREES WILL BE UPROOTED...ESPECIALLY WHERE THE

GROUND IS SATURATED.

...COASTAL HAZARDS...

THERE WILL BE A HIGH RISK OF RIP CURRENTS ALONG AREA BEACHES
TODAY. LARGE BREAKING WAVES AND ROUGH SURF WILL ALSO BE A THREAT.
DUE TO RIP CURRENTS AND VERY ROUGH SURF...BEACH GOERS ARE URGED
TO STAY OUT OF THE WATER.

$S




National Weather Service Weather Fnrecaﬁt’-' :

M Newport/Morehead, NC

Home Site Map Hews Organization Search for:
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TROPICAL CYCLONE IMPACTS - DECISION SUPPORT

XML RSS Feeds

surrent Hazards
Graphical Hazardous
Weather Outlook

Rip Currents
National Hazards

Hational Hurricane
Center

Storm Prediction
Center
Submit Local Storm W Coastal Flood Inland Flooding Tomadoes

For more detailed information when a storm threatens consult your
local NWS Weather Forecast Office

These graphical impact graphics become available when an area is
placed under a tropical storm or hurricane watch or warning (typically
36 to 48 hours in advance of landfall.)
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Threat - An elevated threat to life and property; the reazonable chance for combined =torm surge and tide
resufting in 2ea water inundation of 2 to 3 feet.

Minimum Action - Prepare for the possibilty of miner te locally moderate coastal flood damage.

Potential Impact - If realized, expect a low but notable impact to communities in the specified area. Coastal
floed waters capable of causing partial inundation within the surge zone, especially for low-lying areas.
Meoderate to locally major beach erosion. Wery heavy surf breaching dunes in izelated locatiens, mainhy in
histerically vulnerable =pots.

Threat - A =ignificant threat to life and property; the reasonable chance for combined storm surge and tide
resulting in 2ea water inundation of 4 to & fest.

Minimum Action - Prepare for the possibilty of moderate coastal flood damage.

Potential Impact - If realized, expect a moderate impact to communities in the =pecified area. Coastal flood
waters capable of causing causing large areas of inundation within the =urge zone. Severe beach

erosion. Several zections of near-shore reads washed out and/or low-lying e=cape routes flooded. Scouring
surge and tide waters accentuated by battering wind wawves breaching dunes and seawalls in scattered
locations to result in structural damage to shoreling buildings, with a few washing into the sea. Damage
accentuated by fleating debriz. Moderate to major damage to marinas, docks, and piers. Many small craft
broken away from rmoorings, especially in unprotected anchorages.

Threat - A critical threat to life and property; the reasonable chance for combined storm =urge and tide
resulting in =ea water inundation of 6 to 7 feet.

Minimum Action - Prepare for the possibility of major coastal flood damage.

Potential Impact - If realized, expect a high impact to communities in the =pecified area. Coastal flood
waters capable of causing large areas of inundation within the surge zone. Severe beach erosion. Several
zections of near-shore roads washed out andior low-lyving ezcape routes flooded. Scouring surge and tide
waters accentuated by battering wind wawves breaching dunes and seawallz in scattered locations to result
in structural damage to sheoreling buildings, with a few washing into the 2ea. Damage accentuated by floating
debriz. Moderate to major damage to marinas, docks, and piers. Many =mall craft broken away from moorings
ezpecially in unprotected anchorages.

Threat - An extreme threat to life and property; the reazonable chance for combined =torm =urge and tide
resulting in =ea water inundation of & feet or more.

Minimum Action - Prepare for the possibility of extreme to catastrophic coastal flood damage.

Potential Impact - If realized, expect an extreme impact to communities in the specified area. Coastal
floeding capable of causing widespread inundation within the surge zone, possibly reaching several miles
inland. Extreme beach erosion with several new inland cuts likety created. Many large =ections of near-shore|
roads washed out andfor low-lying escape routes flooded. Powerful 2couring surge and tide waters greathy
accentuated by intense battering wind wawves breaching dunes and seawallz in widespread locations to
result in structural damage to shorelineg buildings, with several washing into the sea. Damage greathy
accentuated from considerable floating debris. Extensive damage to marinas, docks, and piers. Numerous
=mall craft broken away from moorings.

18 hours prior to landfall




@ Threat Assessment Briefings

e Free form presentations
containing graphics and A ——
explanations of threats | Tropical Weather Threat
associated with potential ’
significant weather events that

will affect life and property. = maser Norh Carelna

Hanna

Sept. 6, 2008

eThe presentations are posted National Weather Service
— Newport/Morehead City, NC

on our main website under the |

Top News of the Day section

and on Facebook.




@ National Digital Forecast
Database (NDFD)

e On our website under
“Gridded Images”

7-Day public, marine &
fire weather forecasts

Dozens of elements

shown in graphic
format: temperature,
weather, sky cover,
relative humidity, wind
speed/direction, seas
and many more!




eather Forecast for 34.71M 76.77W - Windows Internet Explorer

||E'd http://forecast.weather.gov/MapClick.php?wl=t8wl =td 8w =hi8w3=sfcwind&w3u=18w5=pop8&wi =thunderBws=rain&AheadHour=085ubmit=Submit&Fcst” v| ] ‘*"f| X | |b Bing

es {5 ,é Suggested Sites = @& | Web Slice Gallery -

Neather Forecast for 34.71M 76.77W Mo v [ = v Pagev Sal

|Wad, Jun 22 2011 [Thu, Jun 30 2011 Heat Index Dewpoint (°F) Temperature [°F)

| Z2am Sam dam iiam 2om Spom Bom 1ipm | 2am fam Bam 1iam 2nm
[Wiad, Jun 20 2011 [Thu, Jun 30 2011

rd

EUEERSE n
| 2am Ham gam 11am 2om Sporm Bom 11pm | 2am fam Ham 11am 2om Som an 11p
[Wied, Jun 23 2011 [Thu, Jun 30 2011 Pcpn. Potential (%)

100%
B0% B0%,
B I 6% e

40%

[40%

20 i T B T 10 1Epu%
0% 0%
| 2am Ham Bam 1iam 2om Spm Bom 1ipm | 2am Ham Bam 1iam 2om Sorm Bom 1)
DNLWed.Junzgz:n [Thu, Jun 0 2011 ﬂ%
|Lkly Lkly
Che Che
i "I""II"" T

(JIRINR (B RA
| Z2am Sam dam iiam 2om Spom Bom 1ipm | 2am fam Bam 1iam 2nm Som dom 1)
|Wied, Jun 20 2011 [Thu, Jun 302011
Ocnl
lLkiy Lily
Ghe
SChe

Che
Bl

Rain:0.02in Rain:0.35in Rain:0.17in Bain:0.12in

&) Internet | Protected Mode: On ¥



Soclal Media

Find us on

T Facebook

MOREHEAD CITY

Click on the above image to “Like” us on Facebook!!

We now have a local Facebook page to stay connected with users via social media.
This page will have all Threat Assessment Briefings, and short text status updates.
This is a great tool for the public to stay informed, especially through mobile
technology. It is also a great way to submit reports to the NWS. Search for
National Weather Service Newport to “Like” us!




Using Hurricanes to
Inform on Sea Level

Rise Impacts and
Promote Resiliency




W,

own Hall Meeting Results &

How much did the presentation help you to better evaluate the risks from storm surge associated with a hurricane?

How long have you lived in this county?

Less than 15 years Valid

Over 15 years

Missing

Total

Very much

Somewhat

Total

Very much

Somewhat

A little

Not at all

Total

System

Frequency Percent Valid Percent Cumulative Percent

63.6

100.0




w Commemorating High

Placed commemorating Irene:
e Downtown Manteo, NC
e Downtown Columbia, NC

Placed commemorating Floyd:
Trenton, NC
Kinston, NC
Greenville, NC
Belhaven, NC

Educational reminders to all
of the need to be prepared
and resilient.




Hurrlcane Survival Guide

The National Weather Service

North Carolina

Survival Guide
2011 Season

Arlene
Bret
Cindy
Don
Emily
Franklin
Gert
Harvey
Irene
Jose
Katia
Lee
Maria
Nate
Ophelia
Phillipe
Rina
Sean
Tammy
Vince
Whitney

Contains Information on:

e Hurricane Definitions
and Climatology
Hurricane Hazards
Local National Weather
Service Products and
Services
Preparing Before a
Storm Threatens
Evacuation Routes
After the Storm

Available for Download on

our Tropical Weather Web

Page




@ Work with Sea Grant to .
~ Educate
EETCNEN RIP CURRENTS RIS

Break the Grip of the Rip! educational

campaign similar to
the collaboration on

rip current

awareness to build
BREAK THE . . .
GRIF OF THE e an awareness and

understanding of
| i e o storm surge impacts

F F i can’l miayer, Ml o lroonl wrakes
W E i Peied Pl G B S PO T

Seal Level Rise and
Resiliency could be

North Carolina incorporated.
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Thanks for Attending!

NORTH CAROLINA




