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Welcome To Our. Third Year
Of Online Classes

) (o] ca';i download our presentation via our website if you have
trouble: Visit:
NIRSH/WWWAVEATH ETeq OV/M XM EXSKYWANN

Bothjyour audio and video will come through'your PC/mobile
device.

We will send you a certificate of completion soon to the email you
registered with. If you made a mistake with your email, you won’t
be getting a certificate!


https://www.weather.gov/mhx/MHXSkywarn

This is Advanced SKYWARN

#
You should have already taken a Basic SKYWARN Class.

This material'is more in depth and is highly detailed:

Iflyou'haven’t taken a Basic Class yet, enjoy this class but
PLEASE follow-up with our basic training afterwards.




Future Classes

% .

I We'lhold'4 SKYWARN classes throughout
thelyear. Basic Spring, Basic:Winter,
Elood/iropical SKYWARN; Advanced

SKYWARN:

We will always post future class
Information on our website
weather.gov/newport at the top of the
page. Also, we will post it on Facebook.

Our goal is that you report to us year
round (snow, hail, high-winds, etc).




Bool?ﬁark
Weather gov/mhx/

MHXSKywarn

a‘iﬂp
‘You can find

S\Youfube training
for both winter and
spring skywarn

You can also
refresh yourself on
when and ‘how to
report along with
the current
schedule

Keep Current

Current Schedule When To Report How To Report YouTube Training

YouTube Training

Basic SKYWARN (Parts 1 through 7)

Watch all 7 videos and instructions on how to receive your certificate

@ Basic S e malgﬁ@ather
. I

@ Basic SKY...lnn.mg\ lad H @ BaSIcSKY (Y ‘ A i :
Soda BotW¥™ A

mergers.



https://www.weather.gov/mhx/MHXSkywarn
https://www.weather.gov/mhx/MHXSkywarn
https://www.weather.gov/mhx/MHXSkywarn
https://www.weather.gov/mhx/MHXSkywarn
https://www.weather.gov/mhx/MHXSkywarn
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Throughout this'class we will
answerquestions you have. If ) Compute
you raise your.handl\will call on ® 5 mureD
you and you can‘use your mic to N@
askialquestion. | will unmute
your line.

IZE} Computer audio

Micrephone (HD Webcam C510)

Speakers (High Definition Aud...

:
If you don’t have a mic or don’t

. want to ask in front of everyone,
just send the questions through
“the'webinar window (see right)

[Enter a question for staff]

Muilti sessions different registrants

Webinar |1D: 980-960-603

() GoToWebinar
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Factisewew Spotter Procedures |

Radar principles
mmm
JWDual pol radar
o4 CAPE and instability

g Precipitable water and wind shear

-~ Supercell Thunderstorms and Tornadoes

4 éf'sqiiall Lines and Bow Echoes ’
- e .
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Eastern part of North
Carolina

Includes: Land areas,
inland rivers, sounds,
and adjacent ocean

Other parts of the
state covered by
other local offices
(Raleigh, Wilmington,
etc)
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Hurricane
Florence

=]

: Staff here for 3
| to 7 days

Our building is
+ designed to
- = withstand storms

We stay when
the weather is
bad




Weather
information from
past events,
current weather,
and forecast

Explore the website
and bookmark or
save what you like

Go in depth as
much as you need

&¥: NATIONAL WEATHER SERVICE

HOME FORECAST

Local forecast by
“City, St" or ZIP code

Enter location .. || Go |

Location Help

MY FORECAST
Morehead City NC

P

Overcast

49°F
9°C  GetDessiedinto

Today
0, -
[
——

- il
Partly Sunny
High: 55°F

Tonight

Mostly Cloudy
Low: 43°F

PAST WEATHER SAFETY INFORMATION EDUCATION NEWS SEARCH ABOUT

News Headlines
= The Fall 2019 Edition Of Our Newsletter, Carolina Skywatcher, Is Now Online!

NWS Forecast Office Newport/Morehead City, Newport/Morehead City, NC
N C Weather Forecast Office

Weather.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.

] & ke_«_\:‘_}g) | [Watches,
\k, g \Y Warnings &
R ’xtgL o Advisories
Rocky Mount P in \
williamston : { : Coastal Flood

Advisory

High Surf Advisory ||

- 1a/
Greenville ™
\S‘—;-i‘. Small Crait Advisory.
Hazardous Weather
Kinston Outlook

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

Tropical cal Raa




/- Day Forecast

weather.gov/newport

Detailed Forecast

Today

Tonight
Wednesday
Wednesday Night

Thursday

IEI High/low temperatures

. N Winds

P/ Chance of precipitation

Thursday Night
Friday

Friday Night

Saturday
Saturday Night
Sunday

Sunday Night

Monday

Extended Forecast for

New Bern NC

Today

Tonight Wednesday Wednesday

Night

Thursday

Maostly Cloudy Maostly Cloudy Mostly Clear

High: 54 °F Low: 38 °F High: 60 °F Low: 38 °F High: 60 °F

Thursday

Mostly cloudy, with a high near 54. Light northwest wind.

Mostly cloudy, with a low around 38. West wind 5 to 7 mph.

Sunny, with a high near 60. Morthwest wind 7 to 9 mph.

Mostly clear, with a low around 33. Light north wind.

Sunny, with a high near 60. Light and variable wind becoming northwest around 5 mph.
Partly cloudy, with a low around 44.

Mostly sunny, with a high near 67.

Mostly cloudy, with a low around 48.

A chance of showers. Mostly cloudy, with a high near 64. Chance of precipitation is 50%.
A chance of showers. Mostly cloudy, with a low around 44. Chance of precipitation is 50%.
Partly sunny, with a high near 53.

Mostly clear, with a low around 39.

Sunny, with a high near 60.

Friday

Friday
Night

Saturday

Night

50%
Partly Cloudy Mosily Sunny Mostly Cloudy Chance
Showers
Low: 44 °F High: 67 °F Low: 48 °F High: 64 °F




SKYWARN

#
SKYWARN'is a National volunteer program run by
the National Weather Service

SKYWARN's"goal'is to provide NWS with “Ground
“liruth Reports™ of significant weather
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Real tlﬁelreports assist the National
Weather'Service in our warning

decisions.

Helps forecasters gauge how severe
astormis. =

\ Yo-dr' information may be the reason a
warning is issued, and/or provides
credibility to a warning.

You could help provide the citizens of ;,;,.;f

your community with potentially life-
saving information.

SKYWARN provides a backbone of
emergency communications.

The trained eye of the storm spotter
is still our greatest asset!
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How G]EDCEII makeImurenotts

the Spotter Hotline:

STS "-’::D —
;:P()Rlb 'UORTS

ONLY! ; » \ :
o eJo)oy ~o)ele
1-8500-859-955Y
Outside the area follow future info sent'toyou!

This Is a special number only for
spotters and rings directly to us!

R

N0 you are: Trained Skywarn Spotter

nat you saw (funnel cloud etc.)
nere you saw It (Newport).
nen you saw it (6:45 P.M.) or 5 minutes ago, etc.

=53 =

Photo copvrioht Bobby Eddins‘



S‘nomrsfc-annemsue*wé‘s‘ﬁ“i.'fMakimeﬂuns,

.)o.lﬁ Email Usiiiee REPORTS:
R4 BN S O\

WiX00s.mMIX@rozza,goy

Note ThIS Is specmc to Eastern NC. 'Outside the area follow future |nfo sent to you' |

L W you a: o T.t' ﬂlm"J SKYWar S[: Ot JUer

dow n I\/Io"r t-han a few. 70 mph

. = e R
v Ny 3T

2. What you saw (large tr
winds estimated)

3. Where you saw It (1 mile east of Beaufort)
4. When you Saw It (2:35 PM)



Basic Radar

Radar Horizon

Phenomena of similar

T sizes are not necessarily
resolvable at near and far

Volume Coverage Pattern 11 ran
Murmibzer of Scans: 14 Baarm Width: 025 ges'

10516714 127 100 &7 7% 52" 525"

. 17/ ll/ﬂ' 430“

A 7,500 ft. circulation

50 is easily resolved at
Z w0 2 40° 20 - 30 nﬂutlﬂﬂl_l'l'I“ESE
= : but the same circulation
= :
b 30 1.45¢ cannot be seen by the
20 radar 100 nautical miles
9-5"“ away.
7 500 1
GC' | 20 40 &0 80 100 120

Harizontal Range (nm)

Copyright 2000 Oklahama Climatological Sursey, P otions from the Mational Weather S erviceiO perational Support Facility.
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Radar Principles
Reflectivity

20020438_2325527
8.3 deg R

transmitter |H

@
distant target
_______'- )

radar pulse

receiver

scattered pulse



Oklahama City
Wed, Aug 17,1994
253 PM CDT

Precipitation Mode HEII "
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. v outward from a hail core in thunderstorms
h LS ] -
ail Core v, with very large hal.

Elevw: 0.5°
Max refl 72 dBZ

WP 21
Ht: 1277 1t
Lat: 337 19' 58" M
Lor: 97° 16" 37" W

N 20 25
S e [290.5 ¢ 40.89] [283.6 ; 13.25]

KLWX 04723799 19:54:31 UTC Vol: 23 Distances in nautical miles I

Cross-section of April 23, 1999 Hail
0 Copyight 1999 Oklshoma Climstologicsl Survey Storm over Northern Virginia
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MIDS Level
Base reflectivity
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& Particles moving
away from the radar
appear red

< Particles moving
toward the radar appear
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Radar Velocity and Re:
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Dual Polarization

Conventionai Radar Dual-PoIarizaﬁbn Radar
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New Products for Analysis
Differential Reflectivity |

Difference between returned /power from
the horizontal and the vertical planes.

Correlation Coefficient

Degree of “homogeneity” of the radar
echoes.

44 Specific Differential Phase




L ,_VL‘/M‘%t

Biological Scatter

Birds, Insects,
bats, anything else
alive that flies...

Complex,
Irregularly-shaped

Often mixed types

.’:‘JWhat dominates

"A‘Mffgvnal’?




0.0<CC<1.0

T

Correlation Coefficient((eC)
.f;

Fraction of “perfect” consistency between H & V

Non-Meteor
(birds, insects...)

Meteor (Non-
Uniform)
(hail, melting
snow...)

Meteor (Uniform)

(rain, snow, etc.)

" /& Vinot consistent

O C © ©

80mm 74mm 58mm 53mm 3.5mm 2.7 mm

H & V sort of consistent H &V nearly
consistent
2 towCC Moderate CC High CC
(0.80 to 0.97) (> 0.97)




Correlation Coefficierm ’

0.0<CC<1.0
Fraction of “perfect” consistency b

A4

How about this?
o -SEles e I

VCF 21 =
@.25 km

MN: @.232
M<: 1.264

How about this??

R s 1

;‘1| it
i“mi: 1) \

\
LRRT B

bl
Aty \‘ .
Load S P




* 0.5 Reflectivity (dBZ) Fri ©2:12Z 13-Apr-18
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State/County Boundaries
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Why are we so concern
Thunderstormss

Lightning
High winds
Heavy rain

Halil

" Tornados

X
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’ﬂ;!ﬁmh flooding
N

IS | . »
Ay be

at



T

Q49 What is a Severe Thunderﬁ(o rm? §

A thunderstorm that produces

Wind gusts of 58 mph or more
and/or

Hail 1” in diameter or larger.

Statistically, structural damage begins with
winds > 58 mph.

~ Keep in mind: all thunderstorms have lightning and
2¢ lare dangerous.




Thunderstorm Ingr

Instability
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Instability

Cold air versus Warm air:

Same size . °eo '- o,
air parcels ., .0

Warm air molecules are
actively moving around
limiting the number of
/imolecules that an air parcel
[ can hold. With less molecules

Cold air parcel packs in a
lot of molecules. There is
less movement. With more
molecules per area, this air
IS heavier and denser.

: ﬁr area, It is lighter.




nstability




A measure of instapnityz
Convective Available Potgntial
Energy (CAPE)

A measure of potential energy availableintthe air
because of buoyancy

CAPE 500 to 1000 J/kg produces thunderstorms,
perhaps severe.

CAPE 1000 to 2500 J/kg More likely to produce severe
thunderstorms and at times even tornadoes.

CAPRE > 2500 J/kg major severe weather outbreaks,
";}pcludlng tornadoes and major wind damage events.

o 4’he nigher value the more energy available and the
‘higher'potential for severe weather!
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Mesoscale Analysis Data
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Instability = Updraft Strength?:"
Strength of Storm

Leads to Updraft in a storm
Stronger the instability, the stronger the updratt.

The stronger the updraft the more powerful the
storm.

Ordinary thunderstorms
30-50 mph updrafts
Severe thunderstorms
50-70 mph updrafts
Supercells

> 100 mph!!!




Thunderstorm Ingr

Moisture
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Moisture
Increases Instability

Increases updraft strength




How does Moisture Inc

Instability?
Dry air versus Moist air’ & <
Molecule Weight

Nitrogen (N,) /8% of air 28

Oxygen (O,) 21% of air 32

Water Vapor H,0 18
pETE . )

Water vapor is lighter than air!

XA

ﬂg Mﬂ

cn NI---



When moisture condenses to fornn
heat IS released. '

This heat also adds to the instability.




Precipitable Water(

How much water is in the atmoSpheric
column above you?

Measured In inches.

Generally 1-2 inches Is needed for
thunderstorms.

y2=21Inches could mean flash flooding:.
X

A i

—
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@ MOAAMWS Storm Prediction Center
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Thunderstorm Ingr

Lifting Mechanism




Cold Front

y 28 - Colder air is denser than the warm air
Colder 23 .-
Temperatures Warmer ahead of the front. The warmer airis
;E“"Pmtm‘“ forced to rise up. If the air is unstable, it
- will keep rising. Cold fronts often initiate
lines of showers and thunderstorms.

Warm air is
displaced

Cold air advances ’\




28  Colder
Warm Front Temperatures
55
Warmer
Temperatures 62

Warm Front

Again, the colder air is denser than the
warm air. As the warm air encounters
the cold alir, it is forced to rise up and
over. If the air is unstable, showers
and thunderstorms can form.

Cold air retreating




Lift

Mountains

Mountains are a
barrier

Heat up more than
alr over valley

Mountain/Valley Circulations

Mountain

Mountain

Barrier

Mountains



Thunderstorm Outfloyv

New cell begins to

develop

Warm air is
displaced

Cool air flowing out of a thunderstorm
acts like a cold front. The rain cooled air
displaces the warm air beginning the
development of a new storm.




Thunderstorm Ingr
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Wind Shear

2

Directional Shear Speedehéér»i y




Wind Shear:

Instability determines how Stf,
storm will be.

Wind shear Determines the type ofisevere

weat h S Unorganized Organized
Convection Convection
feet :
30,000 ~ H W
20,000 |- & “
10,000 -
( ; w
50000 - i Q
w": A SINGLE CELLS, MULTICELLS, sunzu.s

MULTICELLS SQUALL LINES

’M J&”‘quh instability and high wind shear. =

SN rouble!




Subtract wind speed and
direction from 6 km to sfc

0-6 km shear commonly
used

Values greater than 35
knots favorable

Values greater than 50
Knots serious

Values greater than 75
Knotsidangerous

3 ?{1"'?\
‘¥ !
|/ !/X
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AA M - 2d
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Weak shear Moderate shear

Copyright Alan Switzer Steven Maciejewski
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hunderstorm Life Cycle
e

Developing Stage

(fBWering cumulus): !

el dranT - s1im

Storm begins to l
produce precipitation —
INn the upper portion
of the cloud.

Think of this as a
“baby” storm.




Tthunderstorm Life Cycle

I I\/Ia&e Stage.

-
Updraft/downdraft

coeX|st

Downdraft reaches
the ground (rain,
wind, hail).

ornadoes possible
(most likely rain free

area far right).
Mature Stage



Thunderstorm L_ife Cycle
Dlg

ating Stage.

Dovyndra
dominat

g.
Lose favorable
warm/moist inflow

(fuel) for the storm to e l o
maintain itself. e B




Intense downdrafts lead to
downbursts

Macroburst (>2.5 mi)
Microburst (< 2.5 mi)

Drier air IS entrained into the
storm in the mid-levels

Evaporation causes a cold ball
air which then descends and
accelerates to the ground

NP

T ‘ <
\

" 'y .
AN

ALZFIN -~

XA

A S

VIR

Intense Downdrafts:
Downbursts

Gust front




Downburst darmage can sormetimes
look very similar to tornado damage!
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Weak shear Moderate shear Strong shear

Copyright Alan Switzer Steven Maciejewski
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e i
Lift mechanism '(Suqth as a
cold front)is usually the
Initiator

Often have winds greater
than 50 mph up at 5000
feet pushing the storms

Warm air is

\ displaced




4 Area of
.;‘F % strongest winds

“

@ wildskiesoauk. | - ; R T T

Sl P .

|
\

3choes are usually associated with an axis of enhanced
1ds that create straight-line wind damage at the surface.
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Effects of Line-End [Bookend] Yartices on Rear-Inflow Jet akb t ~ 3-5h

Weak Rear Inflow atrong Rear Inflosw
h
3
L kS
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Low-Level Shear Yeckar
¥
bdid-Lewel Storm-Relative Flow

The COMET Program
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Weak shear Moderate shear Strong shear

Copyright Alan Switzer Steven Maciejewski




Supercell

overghooting top ———

anvil backshear

mammatuz clouds

Strong

Updrafts Strong
flanking line cumulonimb Downdrafts

’

.\\

_ cloud baze stnations ghelf cloud

Rain Free Base




Schematic of Surface Conditions Common
with a Supercell Thunderstorm

Cust Front
(houndary he
cold and warm

Warm Alr
frotn
Enwviromrent

Atlantic Beach EF-1 Tornado, November 13, 2018

Possible
Tornado

“Hook Echo”

10 lan Zst Front

All vights



TTornzcloss

cording o the

m;en)u:/ Of r!rvn ElE] i:'ne IISEN0 objects

EFO
EF1
EF2
EF3
EF4
EF5

VIPH

65-85
86-109
110-137
138-167
168-199
200-234

- XPECTED DAMAGE

LIGHT
MODERATE
CONSIDERABLE
SEVERE
DEVASTATING
INCREDIBLE

Photo by: Mary Hurley



J ornado: Convergent Darmege:

3
< N X R ST R R ]
ey DR o R <

Notice the
treesare .
layingina
converging -
or criss-
Cross '

Damage in Wayne county Illinois from an F3 tornado on 4/21/02



\When Should You Contact Us?

| u Review
lermado or Funnel cloud (confirm
rotation)

Hail (any size)

| Wind damage- trees down, structural

Flooding (closed roads, streams close to
bankfull)

Heavy rainfall (amounts*of'2 inch or more
In 24 hours or 2 inchesinless than an
hour).



Reporting Procedures Summary &2

| fll Free Number: 1-800-889-6889 e
| FE-mail; wxobs.mhx@noaa:goV. "

* Facebook B
Twitter or send them directly to us j
@NWSMoreheadCity _

CoCoRaHS




HURRICANE

EVACUATION
ROUTE

L7

erik.heden@noaa.gov www.weather.gov/newport



