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Staying Safe and Informed at the Beach %

By Tom Lonka, Meteorologist

Summertime in Eastern North Carolina brings flocks of visitors to our beautiful beaches.
Unfortunately, sometimes tragedy strikes unsuspecting folks that head into the ocean.
Tragically, nine fatalities occurred in the surf zone across Eastern NC beaches during the
summer and fall of 2016. Eight of those fatalities were caused by rip currents, which are
defined as powerful, channeled currents of water flowing away from the shore. Rip cur-
rents often form where there is a break or low spot in the sandbar, and near man-made
structures such as piers and jetties. One of the fatalities occurred on Shackleford Island ad-
jacent to Beaufort Inlet. The strong tidal pull of the inlet and battering waves make this ar-
ea a dangerous place to swim. Other injuries and fatalities in the past have been attributed
to strong shorebreak, which is defined as large waves breaking directly on the beach,
which can cause spinal and neck injuries. Longshore, or lateral currents, can sweep swim-
mers into rip currents or other hazards like piers and jetties. Fatalities and injuries can be
prevented by becoming informed about hazards in the surf.
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Overhead view of a rip current (courtesy of UNC Coastal Studies Institute).
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Staying Safe and Informed at the Beach (Continued)

HYPERFLEXION

ey e e o 1 s Hyperextension

Wecterieg M@ sack

Strong shorebreak can cause spinal and neck injuries (image courtesy of Project Wipeout).
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Staying Safe and Informed at the Beach (Continued)

There are steps you should take before planning on heading into the surf. First and fore-
most, it is advised to swim at a lifeguarded beach. The fatalities that occurred this sum-
mer all occurred at beaches that did not have a lifeguard. Most lifeguarded beaches fly
flags to inform beachgoers whether it is safe to enter the water or not. A yellow flag
usually means be extra vigilant when entering the surf. A red flag usually means the
water is extremely unsafe. Many times a red flag will mean the beach is closed to
swimming. Familiarize yourself with the beach’s flag system before entering the water.

Familiarize yourself with your beach’s flag system.

The Newport/Morehead City NC NWS office, along with most coastal and great
lakes offices in the U.S., issues a daily Surf Zone Forecast. The Surf Zone Forecast in-
cludes the rip current risk for the day, classified as low, moderate, or high. Before head-
ing to the beach, be sure to check out the Surf Zone Forecast for your area of interest.
Other important parameters are included in the Surf Zone Forecast, such as the U.V.

index, water temperatures, and surf height.
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http://www.weather.gov/beach/mhx
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Staying Safe and Informed at the Beach (Continued)

The map below is color-coded to indicate the forecast rip current risk level; with no color indicating low risk. Click on the beach area of your choice for more
information, or click a beach umbrella for the detailed, beach forecast.

Natlonal Weather Service

ort-Morehead City \
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RIP URRENT RISK for 8/25/2016
Valid as of 345 A

Risk Level Description

Life threatening rip currents often occur in the vicinity
of inlets, groins, jetties, and piers. Always supervise

Low those who cannot swim and remember to heed the
advice of the local beach patrol and flag warning
systems

Swim near a lifeguard. Remember to heed the advice
of the local beach patrol and flag warning systems
Moderate

The surf is dangerous for all levels of swimmers

and flag warning systems

Remember to heed the advice of the local beach patrol

EXPERIMENTAL

Tiles © ArcGIS

Details

Select a shaded area on the map to view details

Daily Rip Current Forecast, http://weather.gov/beach/mhx.
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Go Indoors!
STOP all activities.

The National Weather Service has partnered with researchers at the National

Ocean Service (NOS) and Environmental Modeling Center (EMC) to produce experi-
mental rip current probability forecasts generated by the Nearshore Wave Prediction
System (NWPS). The NWS has also been partnering with lifeguards and ocean rescue
units for many years to refine and improve rip current forecasting. The lifeguard units
send rip current and surf reports to the NWS via a rip current reporting form.
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Staying Safe and Informed at the Beach (Continued)

*k EXPERIMENTAL ** NWPS Rip Current Probability (%)
Hour 57 (09Z04MAR2017)
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Tornadoes in Eastern North Carolina

by Chris Collins, Meteorologist

An analysis of the climatology of tornadoes in North Carolina for a period of fifty years
(1950-1999) was performed using tornado data obtained from the National Centers for
Environmental Information (NCEI) and the National Severe Storms Laboratory
(NSSL). The data was examined to find evidence of significant trends in tornado occur-
rences on a geographic scale, time scale, and with relation to population. Analysis sug-
gests that there is an increasing trend in tornado occurrences, tornado days, tornado
deaths, and tornado injuries. Analysis also suggests that more tornadoes occur in the
southeast and southcentral regions of North Carolina. Findings included:

e Most tornado occurrences are of EF0 and EF1 intensity, however, most tornado injuries and deaths are re-
sults of more significant tornadoes (EF2 +)

e Most reported tornado occurrences are in southeastern and southcentral North Carolina. Carteret, Dare and
Onslow Counties reported the most tornadoes over this period. Many of these are waterspouts or associated
with tropical systems.

e The majority of the intense tornadoes occur in central North Carolina

o The majority of tornado fatalities are the result of a single storm.

Observed Tornadoes per County
(1950 - 2003)

Number of Tornadoes
[ o
J1- 4
I 5- 9
B 0-16
-2
B 2 - 46

North Carolina Tornadoes per County (1950-2003) compiled by National Climatic Data Center and NSSL.
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/ Cocorahs— March Madness 2017

by David Glenn, Meteorologist

Residents of North Carolina are encouraged to participate as volunteer weather observ-

ers by measuring rain,snow, hail, and drought through the CoCoRaHS Program. We are
in need of new observers across the region, and especially in the less populated counties
of Greene, Jones, Hyde, Martin, Washington, Tyrrell, and Dare.

So, what is CoCoRaHS? CoCoRaHS stands for Community Collaborative Rain, Hail
and Snow Network. CoCoRaHS began at the Colorado Climate Center at Colorado
State University in 1998 in response to the damaging Fort Collins flood in 1997. North
Carolina became the 21st state to join the CoCoRaHS network in September 2007.
Roughly 350-450 volunteer observers consistently report their daily precipitation across
North Carolina. The CoCoRaHS network is looking for enthusiastic volunteers to report
rainfall, snowfall, hail, and drought information. Your data is shared with the National
Weather Service, media, researchers, farmers, emergency managers and a wide range of
other users, by joining the program. If you would like to contribute valuable precipita-
tion information unique to your location, then this program is for you! Observers record
precipitation information using the recommended 4 inch rain gauge and enter their ob-
servations into the CoCoRaHS webpage. This program will help a variety of users view
and study the variability of precipitation across North Carolina. The accumulated pre-
cipitation data will be available to anyone using the web. Become a piece of the meteor-
ological puzzle and join the other 10,000 plus volunteers from across the nation by be-
coming a CoCoRaHS observer. Recently, drought reporting has also become an im-
portant observation within the CoCoRaHS program across the nation. In fact, drought
observations from CoCoRaHS are now being included in the National Integrated
Drought Information System.

Please visit the CoCoRaHS website at http://www.cocorahs.org/ to learn more about the
program. You can click on the "Join CoCoRaHS" link to become an observer. Then go
through the on-line training to be on your way to become a part of the meteorological
community. If you have any questions please contact David Glenn, North Carolina State
Co-coordinator, or Bel Melendez, Eastern North Carolina Regional Coordinator by
phone at (252) 223-5737, or by e-mail

at David.Glenn@noaa.gov or Belkys.Melendez@noaa.gov.

CoCoRaHS March Madness 2017
#‘&

&

How many new volunteers can you recruit in your state?
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2016 - An Active Weather and Climate Year

by Chris Collins, Meteorologist

U.S. Selected Significant Climate Anomalies and Events
for 2016

AK had its 2" warmest winter,
warmest spring, 2" warmest
summer and a warmer-than-
average fall, culminating in its Vs
warmest year on record. Rt
The CONUS had its 2" warmest year on record.
@ Every state was warmer than average. Precipitation

) was above average for the year.

Drought was persistent in the
Northeast during the summer
Based on data that go.back to . @ and fall. At its peak in November,
@ 2000, the §5,575 firesin 2016 Persistent storm tracks led to it covered 56% of the region.
were the sixth fewest on record the wettest year on record for
and burned more than 5.4 @ the Upper Midwest. It was the In January, a powerful winter storm
million acres, seventh fewest. » 2nwettest year on record for @ set new snowfall records in several
Ml and WI. cities in the Mid-Atlantic and was
x‘, the 4" most intense storm based on
Above-normal annual precipitation in the NESIS scale.
the West contributed to the regional @ During the fall, several locations had no precipitation
for 50 or more days, leading to extreme and exceptional

@ drought footprint being reduced from

‘{ | 45% at the beginning of the year to 22% drought which covered 36% of the Southeast at its peak.
at the end.
Hurricane Matthew was the first
Separate heavy rain events in Atlantic Category 5 hurricane
@ the spring and summer caused since Felix in 2007. It made landfall

Darby became the 2" tropical
cyclone in 3 years to make landfall

in Hi-only the fifth landfalling cyclone
since records began in 1949.

' near Myrtle Beach, SC and caused
" widespread coastal and inland
flooding in the Carolinas.

catastrophic and historic flooding in October as a Category 1 hurricane
in LA, TX and WV. @

Please Note: Material provided in this map was compiled from NOAA's State of the Climate Reports. For more information please visit: http://www.ncdc.noaa.gov/sotc

Image from National Climatic Data Center

In 2016, the contiguous United States average temperature was 54.9°F, or 2.9°F
above the 20th century average. This was the second warmest year for the CONUS,
behind 2012 when the annual average temperature was 55.3°F. This marks the 20th
consecutive year that the annual average temperature for the CONUS was above
the 20th century average. Nationally, the average minimum (low) temperature was
43.1°F, the warmest on record, exceeding the previous value (42.9°F in 2012) by
about 0.2°F. Six states were warmest on record for minimum temperature. Nation-
ally, it was the third warmest average maximum (high) temperature for the annual
period, a full degree cooler than the record set in 2012. Precipitation averaged
across the CONUS in 2016 was 31.70 inches, 1.76 inches above the 20th century
average. This was the 24th wettest year on record.
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J Changes to the River Flood Program After Hurricane Matthew \
by Shane Kearns, Meteorologist

Hurricane Matthew was an extreme hydrological event across Eastern NC, which led
to major and even record river flooding. Many of the river gages in Eastern NC have only
observed 1 or 2 events to this magnitude (if at all), and this event offered a chance to reex-
amine our flood stages and impact statements for each of the river points. A few different
resources were used to update the flood stages and impacts. The most important was survey-
ing many of the locations impacted by river flooding, both during the flooding and after the
waters receded. There was also excellent coordination between the NWS and Emergency
Managers to direct us to the hardest hit locations within each county. Secondly, we relied on
Rapid Response Flood Imagery taken by NOAA Remote Sensing Division. Finally, drone
and helicopter footage posted by the news media and general public provided additional in-
formation to the extent of flooding in areas inaccessible to the survey teams. The Rapid Re-
sponse Imagery and other aerial footage helped fill in the gaps for flooded areas which were
too expansive or isolated to be completely surveyed on the ground.

Evacuated homes in Greenville surrounded by water from the flooding along the Tar River.

N\ /




Changes to the River Flood Program (Continued)

I'i' 35.362.77 440 Deqrees

Extent of the flooding in the town of Grifton and portions of Tick Bite, using the Rapid Response Flood Imagery.
Images presented courtesy of NC OneMap.

Flooding along the Neuse River near River Rd. and Cow Pen Landing Rd. in Vanceboro. This image was taken
from a drone video via the YouTube account of Jamie Hudson .
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Changes to the River Flood Program (Continued)

As a result from the information gained from the river surveys, Rapid Flood Imagery, and
aerial videos, Flood Stages were established for two river gages in our area. The first loca-
tion, New River at Gum Branch, experienced moderate flooding during Hurricane Mat-
thew, with the majority of impacts at the end of Forest Bluff Drive. Other homes and busi-
nesses near the river were only a few feet away from major problems, which increased
confidence for establishing a Major Flood Stage as well.

New River at Gum Branch

Substantial flooding in the River BIUff,
River Hill, and Rock Creek Subdivisions.
Water will flow over the bridges on NW
Bridge Rd. and Rhodestown Rd.
Farmland along the river may
experience severe losses.

21 ft.

Homes will be inundated at the end of
Forest Bluff Dr. Water will threaten
homes S Bluff Cir, and Falls Creek Ct.
NW Bridge Rd. and Rhodestown Rd.
will likely be impassable due to water
flowing over the road near the
bridges.

Water will suround homes at the end
of Forest Bluff Dr. Water will inundate
Lazy River Ct. Farmland along the river
will flood.

14 ft. Minor Flood Stage

Water will threaten homes at the end
of Forest Bluff Dr. Minor farmland
flooding along the river will occur.

The other location with brand new official flood stages was at the Trent River in
Trenton. This location also experienced moderate flooding from Hurricane Matthew
with water surrounding and inundating some homes along the river in Trenton. Water
also spilled over and flooded NC 41 as one of the many creeks that flow into the Trent
River became unable to flow forward into the river because of the immense amount of
water flowing down the river and backed up. Again many locations were a foot or so
away from major impacts which gave confidence for establishing a Major Flood Stage.

A




12

/

ahps2/index.php?wfo=mhx , and click on the river gage near you, and then scroll down to

Changes to the River Flood Program (Continued)

28 ft.

Entire town of Trenton will begin to flood;

most roads including Henderson Rd. just
outside of town will become impassable
due to standing water.

Homes and businesses on Landfill Rd. will
become inundated. Trent St. will
become impassable and water will
approach homes. Musselshell Creek will
back up and inundate Henderson Rd.
and NC 41 north of fown.

Water will be begin to cover Trent St.
and Landfill Rd. Significant flooding of
Trenton Community Park. Musselshell
Creek will begin back up and threaten
bridge over NC 41.

14 ft. Minor Flood Stage

Boat Launch area at the end of Landfill
Rd. will flood up to the road. The end of
W. Jones St will flood as well.

view the impact statements. Flood stages at our forecast point locations were not changed
(Neuse River at Kinston, Contentnea Creek at Hookerton, NE Cape Fear River at Chin-
quapin, and Roanoke River at Williamston), but Flood Impact Statements were updated
for these sites except Williamston. Elsewhere, almost all our non-forecast points have ei-
ther had their flood stages or impact statements updated. We hope these updated stages
and statements provide a more robust set of impacts to help residents, businesses, and lo-

Trent River in Trenton TRIN7

Crest of 23.77 ft. with Matthew

To view the updated river gages, you can follow this link: https://water.weather.gov/

cal officials better prepare for the next river flooding event.
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J A Very Warm, Dry February 2017 \

by Chris Collins, Meteorologist

With the jet stream providing very cold air and snow to northern New England in Feb-
ruary, the southeast remained unseasonably warm with a persistent ridge of high pres-
sure offshore keeping warm south to southwest winds across the region. Cape Hatteras
recorded its warmest February ever with a mean temperature of 55.6 degrees, 8.8 de-
grees above normal. New Bern recorded its second warmest February ever with a mean
temperature of 53.6, well above the normal of 47.0 degrees. Most other locations in
eastern North Carolina recorded mean temperatures of 7 to 10 degrees above normal. In
addition to the warm weather, February 2017 was quite dry across eastern North Caroli-
na. Many area received less than 2 inches of rainfall, well under the normal values of 3
to 4 inches.

February 2017 Temperature Data for Eastern North Carolina

Beaufort 64.0 55.4 44.7 38.7
Cape Hatteras 63.6 53.5 47.5 40.0
New Bern 67.6 57.9 39.6 36.1
Greenville 67.8 56.3 40.2 34.3
Kinston 65.7 56.1 37.0 32.9
Williamston 64.3 54.8 39.7 32.9
Plymouth 66.4 57.2 39.6 35.0
Bayboro 65.8 58.0 38.8 346
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Phone: 252-223-5122

Fax: 252-223-3673

Website: http://weather.gov/Newport

Twitter: @NWSMoreheadCity

Facebook: /www.facebook.com/NWSMoreheadCity

When 88k
Thunder

Roars,
Go Indoors!

STOP all activities.

Seek shelter in a substantial building
or hard-topped vehicle.

Wait 30 minutes after storm to

- resume activities. "ot
g www.lightningsafety.noaa.gov ("Y‘I}

To report adverse weather conditions 24/7, please call us at: 1-800-889-6889




