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ÅYou can download our presentation via our website if you have 

trouble.  Visit: 

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

ÅBoth your audio and video will come through your PC/mobile 

device. 

ÅWe will send you a certificate of completion soon to the email you 

registered with. If you made a mistake with your email, you wonõt 

be getting a certificate! 

Welcome To Our Third Year 

Of Online Classes 

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


ÅYou should have already taken a Basic SKYWARN Class. 

ÅThis material is more in depth and is highly detailed. 

ÅIf you havenõt taken a Basic Class yet, enjoy this class but 

PLEASE follow-up with our basic training afterwards.  

This is Advanced SKYWARN 



Future Classes 

ÅWe hold 4 SKYWARN classes throughout 

the year.  Basic Spring, Basic Winter, 

Flood/Tropical SKYWARN, Advanced 

SKYWARN.  

ÅWe 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. 

ÅOur goal is that you report to us year 

round (snow, hail, high winds, etc). 

 



Keep Current 

ÅBookmark 

weather.gov/mhx/

MHXSkywarn 

ÅYou can find 

YouTube training 

for both winter and 

spring skywarn 

ÅYou can also 

refresh yourself on 

when and how to 

report along with 

the current 

schedule 
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Asking Questions 

ÅThroughout this class we will 

answer questions you have.  If 

you raise your hand I will call on 

you and you can use your mic to 

ask a question.  I will unmute 

your line. 

ÅIf you donõt have a mic or donõt 

want to ask in front of everyone, 

just send the questions through 

the webinar window (see right) 



Topics 
Å National Weather Service Overview 

Å SKYWARN Facts/Review Spotter Procedures 

Å Radar principles 

Å Radar velocity and reflectivity 

Å Dual pol radar 

Å CAPE and instability 

Å Precipitable water and wind shear 

Å Supercell Thunderstorms and Tornadoes 

Å Squall Lines and Bow Echoes 

 

 

 



National Weather Service - Nationwide 
Note: If you are not from Eastern 

North Carolina, we will forward your 

information to YOUR local office! 



Our Local Office 
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) 



Open 24/7/365 
Hurricane  

Florence 

 

Staff here for 3 

to 7 days 

 

Our building is 

designed to 

withstand storms 

 

We stay when 

the weather is 

bad 



Our Website 
weather.gov/newport 

 

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 

 



7- Day Forecast 
weather.gov/newport 

Sky cover 

High/low temperatures 

Winds 

Chance of precipitation 



ÅSKYWARN is a National volunteer program run by 

the National Weather Service  

ÅSKYWARNõs goal is to provide NWS with òGround 

Truth Reportsó of significant weather 

SKYWARN 

Tree Damage 

Warsaw, NC 2/24/16 



How do Weather Spotters help the NWS? 

Å Real time reports assist the National 
Weather Service in our warning 
decisions.  

Å Helps forecasters gauge how severe 
a storm is.  

Å Your information may be the reason a 
warning is issued, and/or provides 
credibility to a warning.  

Å You could help provide the citizens of 
your community with potentially life-
saving information. 

Å SKYWARN provides a backbone of 
emergency communications. 

Å The trained eye of the storm spotter 
is still our greatest asset! 

 





Call the Spotter Hotline:            

1-800-889-6889  

1.  Who you are: Trained Skywarn Spotter  

2.  What you saw (funnel cloud etc.)                                                                

3.  Where you saw it (Newport).                                                                                                                                                          

4.  When you saw it  (6:45 P.M.) or 5 minutes ago, etc.                                                                   
Photo copyright Bobby Eddins 

This is a special number only for 

spotters and rings directly to us! 

  

Note: This is specific to Eastern NC.  Outside the area follow future info sent to you! 



Email US!!! 

Wxobs.mhx@noaa.gov                 

 1. Who you are:  Trained Skywarn Spotter. 

2. What you saw (large trees down. More than a few. 70 mph 

winds estimated) 

3. Where you saw it (1 mile east of Beaufort)   

4. When you Saw it (2:35 PM)                

                                                                                                                             

Note: This is specific to Eastern NC.  Outside the area follow future info sent to you! 



Basic Radar 



Radar Principles 
Reflectivity  



Hail Indicators  

Cross-section of April 23, 1999 Hail 

Storm over Northern Virginia 



Doppler Winds 

 Particles moving 

away from the radar 

appear red 

 Particles moving 

toward the radar appear 

green April 25 th, 2014  

EF-3 Tornado Near Chocowinity 



Radar Velocity and Reflectivity 

April 25 th, 2014  

EF-3 Tornado Near Chocowinity 



Dual Polarization  

  



New Products for Analysis  
ÅDifferential Reflectivity    ZDR 

ïDifference between returned power from 

the horizontal and the vertical planes.  

ÅCorrelation Coefficient   CC 

ïDegree of ñhomogeneityò of the radar 

echoes.  

ÅSpecific Differential Phase   KDP 

ïHelps determine the amount of liquid water 

in storms and precipitation systems. 

 



Biological Scatterers 

ÅBirds, insects, 

bats, anything else 

alive that fliesé 

ÅComplex, 

irregularly-shaped 

ÅOften mixed types 

ïWhat dominates 

signal? 



Correlation Coefficient (CC) 

Non-Meteor  

(birds, insects...) 

Meteor (Non-

Uniform) 

(hail, melting 

snowé) 

Meteor (Uniform) 

(rain, snow, etc.) 

H & V not consistent H & V sort of consistent H & V nearly 

consistent 

Low CC  

(< 0.8) 

Moderate CC 

(0.80 to 0.97) 

High CC  

(> 0.97) 

0.0 < CC < 1.0 

Fraction of  ñperfectò consistency between H & V 

 



Correlation Coefficient (CC) 
0.0 < CC < 1.0 

Fraction of  ñperfectò consistency between H & V 

 

CC 

CC > 0.98 

CC 

CC < 0.90 

How about this? How about this?? 



Bird Migration and Rain  

 



Bird Migration and Rain CC  

Birds 

Birds 

Birds 

Rain 

Rain 

Rain 

Rain 

Rain 
Rain 

Rain 

Rain 



What Dual-Pol Base Data Does For 

Meteorologists 

SRM 

CC 

CC ~ < 0.80 

Z 

Z locally high! 



Why are we so concerned with 

Thunderstorms? 

ÅLightning 

ÅHigh winds 

ÅHeavy rain 

ÅHail 

ÅTornados 

ÅFlash flooding  

 



What is a Severe Thunderstorm?  

ÅA thunderstorm that produces  

ïWind gusts of 58 mph or more  

                 and/or  

ïHail 1ò  in diameter or larger.   

ïStatistically, structural damage begins with  

winds > 58 mph. 

ïKeep in mind: all thunderstorms have lightning and 

are dangerous.  



Thunderstorm Ingredients 

ÅInstability 

ÅMoisture 

ÅLifting Mechanism 

ÅWind Shear 



Instability  

Cold air parcel packs in a 

lot of molecules. There is 

less movement. With more 

molecules per area, this air 

is heavier and denser.  

Warm air molecules are 

actively moving around 

limiting the number of 

molecules that an air parcel 

can hold. With less molecules 

per area, it is lighter. 

Cold air versus Warm air  

Same size 

air parcels 



Instability 



A measure of instability: 

Convective Available Potential 

Energy (CAPE) 

ÅA measure of potential energy available in the air 

because of buoyancy 

ÅCAPE 500 to 1000 J/kg produces thunderstorms, 

perhaps severe. 

ÅCAPE 1000 to 2500 J/kg More likely to produce severe 

thunderstorms and at times even tornadoes. 

ÅCAPE > 2500 J/kg major severe weather outbreaks, 

including tornadoes and major wind damage events.   

ÅThe higher value the more energy available and the 

higher potential for severe weather! 





Instability = Updraft Strength = 

Strength of Storm 

Å Leads to Updraft in a storm 

Å Stronger the instability, the stronger the updraft. 

Å The stronger the updraft the more powerful the 
storm. 

Å Ordinary thunderstorms 

ï30-50 mph updrafts 

Å Severe thunderstorms 

ï50-70 mph updrafts 

Å Supercells 

ï> 100 mph!!! 

 



Thunderstorm Ingredients 

ÅInstability 

ÅMoisture 

ÅLifting Mechanism 

ÅWind Shear 



Moisture- next ingredient 
Å Moisture  

Å Increases Instability 

Å Increases updraft strength 

 



How does Moisture Increase 

Instability?  
Dry air versus Moist air  

Molecule Weight 

Nitrogen (N2) 78% of air 28 

Oxygen (O2) 21% of air 32 

Water Vapor  H2O 18 

Water vapor is lighter than air! 


