Weather 101 - The Basics
Get To Know Your National Weather Service

Faith Borden
Observation Program Leader - NWS Nashville




The NWS
https://youtu.be/V2yR7114Kuw



https://youtu.be/V2yR7l14Kuw
https://youtu.be/V2yR7l14Kuw
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All workstations for the six main desks are identical, so it doesn’t matter where you sit.
2 large AWIPS Graphics Screens
1 large Text Screens

1 PC with dual Monitors

Each workstation has line of site to the Situational Awareness Display.



Nashville Forecast Area

38 Counties in Mid TN (95 total) | 16,438 Miles? ~2.7 mil People
(2018)

Lowest Point 771’ French Hollow Highest Point 3048’ Hinch
Stewart County Mountain Cumberland County
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STAFFING

» 13 CORE METEOROLOGISTS
5 Lead Forecasters
7 Meteorologists
3 ELECTRONICS TECHNICIANS
1 INFO TECHNOLOGY OFFICER
1 SERVICE HYDROLOGIST
3 SPECIALIST METEOROLOGISTS

Science and Operations Met

v

v

v
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Warning Coordination Met
Observation Program Leader

1 METEOROLOGIST IN CHARGE
ATIVE ASSISTANT

» 11-13 personnel on duty
M-F

» 2-4 personnel on duty
weekends and overnight

» Open 24 hours a day, 7
days a week, and 365
days a year!



Who is the National Weather Service?

« A federal agency under the Department of Commerce

« Branch of the National Oceanic and Atmospheric
Administration (NOAA)

« Operates 122 field offices, plus several national centers

« Annual budget of approximately $1.204 billion, or less
than $5.00 per U.S. Citizen that pays taxes

« About 4,800 employees nationwide

« The only entity to issue official severe weather watches
and warnings




« 122 NWS
Forecast offices

NWS Weather Forecast Offices

Your resource for weather forecasts and official warnings
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So Much More than a Forecast!

@ Regional Headquarters (6)

& NCEP Conter (9)

= River Forecast Center (13) “A '”e

@ Weather Forecast Office (122) A% k4

¥ Center Weather Service Unit (21) =

%% Weather Service Office (21) -~
=
e,

<> Tsunami Warning Center (2)
<) Data Collection Office (2)
4% Other National Centers (8) Vepod

Click CWSU area for
local information

National Weather Service Regions
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Cenfral Region HQ
Kansas City, Missouri

Pacific Region HQ
Honolulu, Hawaii
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WHO ARE WE?

U.S. Government

Dept. of
Commerce

National
Weather
Service

NOAA Ocean
Research Service

Marine
and
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A Weather-Ready Nation:
Society is Prepared for and
Responds to Weather-
Dependent Events

Provide weather, water, and
climate data, forecasts and

warnings
Protect life and property
Enhance national economy

We maintain a constant
“24/7/365” vigil.
We never close!
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Respond &
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Products & Services
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How We __Do It

The average person only sees the tip of the iceberg

» v \ ._

~Radio =S
Internet

Private Weather Companies

11211 Weather: Forecast Offices Issue Local
o Forecasts & Warnings

National Centers
Model Simulations

imate & Seasonal Outlooks
Aviation & Marine Forecasts
Storm & Toernado Prediction
Hurricane Tracks
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How We Do It

Private Sector Partners Are Essential To Our Success

THE
WEATHER
CHANNEL
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Local NWS Operations
VWhat do we do?

|ssue local forecasts and warnings

Sole entity responsible for issuing watches,
warnings, and advisories

Create aviation forecasts for FAA,
airports, airlines, private pilots, etc.

|||||
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Maintain internal and external equipment

Conduct community outreach

Provide expert advice to emergency
operations centers (DSS)

Train volunteer observers and public



Billion Dollar US Disasters Since 1980

All Years (1980-present)

Events Deaths

372 $2,635.1 16,231

8.5 per year $59.9B per year 369 per year




U.S. 2023 Billion-Dollar Weather and Climate Disasters

© Hurricane (g Severe Weather  @g) Tornado Outbreak (@) Wildfire (<) Winter Storm/Cold Wave

@ DroughtHeat Wave & Flooding

() Hail

Rockies Hail Storms, Central
and Eastern Severe Weather
June 21-26

California Flooding
January-March

Minnesota Hail Storms
August 11

North Central and
Eastern Severe Weather

April 4-6 \

Central and Eastern @—
Tornadoes and Hail Storms
May 10-12

Central and Southern Severe Weather
June 15-18

Central Severe Weather
April 19-20

Southern
Hawaii Firestorm —— Severe Weather
August 8 0 April 25-27

Texas Hail Storms
May 18-19

Southern/Midwestern
Drought and Heatwave
Spring-Fall

July 28-29
Central and Eastern \
Severe Weather

Southern Severe Weather @—
June 11-14

Central Tornado Outbreak and
Eastern Severe Weather
T March 31-April 1

Northeastern Flooding and
North Central Severe Weather
July 9-15

Q/

Northeastern Winter
Storm/Cold Wave
February 2-5

North Central and
Southeastern
Severe Weather
July 19-21

@ Northeastern and

———@ Hurricane Idalia
August 29-31

Eastern Severe Weather
August 5-8

\ Southern and Eastern

Severe Weather
March 2-3

Southern and Eastern
Severe Weather
March 24-26

C;ntral and Central Severe Weather
June 28-July 2

Southern

Severe Weather Central Severe Weather

April 15 May 6-8

This map denotes the approximate location for each of the 24 separate billion-dollar weather and climate disasters that impacted the United States through September 2023.



NWS Modernization
Enabled Successes
1970s...

20



Technology Old- Surface
Observations
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Manual observations every hour, and
when conditions changed enough to
warrant a special observation.




Technology New- Surface
Observations

omated Surface -
ervation System (AS@S)




Technology Old- Radar
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Technology New - Radar
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WSR- 88D Imagery of Moore, Oklahoma Tornadic Supercell { 3 May 1999 )

WSR-88D - Doppler Radar



What’s in the Radome?




Technology Old - Satellite




Technology New - Satellite
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Technology Newest - Satellite
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Technology Old- Upper Air

Rodimode AN/ ANT=14.



Technology Newer- Upper Air




Collecting Data
Weather Balloon Release




Weather Balloon Popping at 110,000 Feet




Weather Balloons

RADIOSONDE




Technology Newest - Upper Air




Newest of Newest - AMDAR

« Critical component of

_ _ GTS AMDAR is that
~ Hﬂﬂﬁ:ﬁtﬁm B“_‘:SEJEUEE observations are made
1
A Programme Mangement on ascent and descent

- so vertical profiles
* %

* Provides similar quality

Y ’/Dnmct Alrcraft 1o Ground reporting Meteorological and utility as
radiosondes - but at
higher temporal
frequency

Sarvices
Ground
Metwork
Service
Provider

Airline / Other
processing

Center

Airline | Other
authorized

UsSEers

*#% Onboard sensors, Data Processing &
Communications




Technology Old -
Communications

Broadcast equipment for KIH-20 Huntsville and KIH-57 Florence. Broadcast segments
would be recorded on tapes, which were inserted into tape decks seen here.




Technology New -
Communications




Where We're Headed




Where we're Heading Continued...
Wireless Emergency Alerts

< Available to general
public
« Alerts for your current
location
« No graphics or full text
«  Not subject to network
congestion
« Cemented in FCC
regulations
i) 20 Cast bleed-over
Warning Type
se false alarm for

Tsunami Warning
Tornado Warning
Extreme Wind Warning

Hurricane Warning

Severe alert
2012-06-29,10:17 pm

Typhoon Warning
Flash Flood Warning

Dust Storm Warning Flash Flood Warning this area til 1:15 AM

EDT. Avoid flood areas. Check local media.
-NWS




What Causes the Weather

The SUN is where it all starts...




The Sun Heats the Earth...

D . R ‘

S The Earth Heats the Air 27T\
Incoming Solar, Radlatlon

~ passes.throughl the atmosphere

§ ‘and|is absorbed by thelEarth’s!
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Uneven Heating of the Earth

Oblique Rays (Less Radiation Recieved) D
» s A\ P
Vertical Rays (More Radiation Recieved) 3 , . 1 PRa
7 4 I ..'—.
R R : , Pl ol
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Oblique Rays (Less Radiation Recieved)

T

Equatorial Regions are Warmer (Higher Sun Angles)
Polar Regions are Colder (Lower Sun Angles)
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Uneven Heating = Uneven Pressure Distribution




Pressure & Wind
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High Pressure

H stands for “High Cold Air Sinks
Pressure” which brings...
Happy Weather!

+/ Clear Skies

Calm Conditions
v Dry Weather
v High Day Temps
v Low Night Temps

Surface Winds Flow Outwards



Low Pressure

L stands for “Low - Warm Air Rises —

Pressure” which brings...
Lousy Weather!

+/ Cloudy Skies

+/ Windy Conditions //Q,'f'"f\: e

5 Wet Weather 1 < -
Followed by colder e R
weather \\\/4% - ,-/

Surface Winds Flow Inwards




Typical
Weather
Map
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Low Pressure ‘ cﬂlﬂw/ﬂ
Cold Fronts

Warm Fronts



m and Cold Fronts
Cold Front

Cold Air Displaces Warm Air
At The Surface
{—i 100 k»m Department of Atmospheric Sciences

University of IIinoiz at Urbana-Champaign Moves More Rap idly

ont

old Air

A Warm Front 1600 km B
Department of Atmospheric Sciences
University of Tlnos at Urbana-Champaign

Moves More Slowly
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Climatology

Severe Weather Days Per Year From 2003-2012 Repﬂrts

Da:rs with at least one tum-adu, w.rm.f,.. and.lhrhaﬂ repa.rt within ~25 miles.
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Middle TN has 20-30 days of severe weather
every year!




Climatology \/

TORNADO ACTIVITY IN THE UNITED STATES*
Summary Per 1,000 Square Miles

VWhat do you think
of when you hear
“Tornado Alley”?




Climatology

But where is the real
“tornado alley”?

0.25-0.50 0.50-0.75 0.75-1.00 1.00-1.25

Mean Number of Tornado Days per Year
Within 25 Miles of a Point
1986 - 2015




Climatology

How about
damaging winds?

1986 - 2015

Mean Number of >50-knot & <64-knot Wind Days per Year
Within 25 Miles of a Point



Climatology

1



Climatology




>
o0
O
O
e
0
E
O

Tornado Occurrences by Month
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Hour of Day (CST)
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Tornado Occurrences by Hour of Day




NWS Products

TON CENTER NORMAN OK
JUN 27 2012

ACTION: asls yoursel i
the ferecest mentiens

\Weathedinlyouganea

OUTLOOK

SPC DAY 1 CATEGORICAL OUTLOOX
ISSUED: 19372
VALID: 2220002-30/12002

EC JEWE

ACTION: reviewiyour
severe \weather
EREMERMEES PLEMS Ehe
monitorthe forecast

WATCH

X
\./

=

ACTION: listen for
warnings and be
prepared to take action
if a warning is issued

WARNING



Y NWS Products
VWatches

Tornado/Severe Thunderstorm/Flash Flood
e (Conditions are favorable
« Usuallylast 3 to 6 hours
* \Watch the sky, be sure your NOAA Weather
Radio is plugged in with fresh batteries

Tornado/Severe Thunderstorm/Flash'Flood

» Conditions are occurring or about to occur

* |[ssued by local NWS office, last 30-60 minutes
« Take Shelter if you go under a warning!

DDDDDD
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Watch vs Warning

é Brad Panovich &

@wxbrad

There should be no confusion of a
Watch vs a Warning with this example.
A Watch the ingredients are there for
something, A Warning it's there.




" NWS Products
VWhat Is a Special VWWeather Statement?

A thunderstorm that contains one or more of the following:
e Large amounts of cloud to ground lightning
e Winds of 30-58 mph

e Hail of 0.25” t0 0.88” in diameter
(pea to nickel-size)

e Rotation, but not strong enough to
warrant Tornado Warning




NWS Products

Severe ['hunderstorm VWarning
A severe thunderstorm contains one or more of the following:

e Winds of 58 mph or higher

e Hail of 1" in diameter or larger
(quarter-size)

e Tornado




> NWS Products

Jornado
vvarning:
Radar

Indicated L S#

% e
-

‘Wartrace 3 7 S ,‘zos;m i i

* Tornadoislikely i g2 L sips oAl B
to develop or IS
already occurring
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NWS Products

Volume:

Date: 04/23/2014
Tme: 2L0441Z

==X

Smw FFW. O ToRR O ToRE

KDGX.
04/28/2014 21:04:412

Jlornado
VVarning:
Radar Confirmed
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NWS Products \/

Flood Advisory
Heavy rainfall resulting in:

- Minor ponding on roadways
or localized flooding

- Rises on area creeks & rivers




NWS Products
Flash Flood Warning

Heavy rainfall, typically from
thunderstorms, resulting in:

e Significant flooding of roadways
e Cars stalling in flood waters
e Flooding of businesses & homes
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< Weather Safety Rules \/

Tornadoes

e Seek inside shelter in a basement
or interior room on the lowest floor
away from windows. Put as many
walls between you and outside as
possible.

e Go to designated shelter in office
buildings, hotels, and shopping
malls

e Find nearest available shelter in
open country




EF Scale:
Tornado
Classification

-~ I

{8 e
EF -4 ($66 - @&?

EF-5 (over 200 mph)



Good

Good vs. Bad
Shelters

STAY AWAY FROM WINDOWS!
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< Weather Safety Rules NS

Tornadoes: Schools

Follow school tornado drills A ,_
Go to interior hallways and B 3.4 n.

small rooms away from
windows

Avoid large rooms like
gymnasiums and cafeterias
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<y Weather Safety Rules \/

Tornadoes: Mobile Homes ~

e Mobile homes are easily damaged
and destroyed by tornadoes

e Can very easily be overturned

e If possible, abandon mobile homes
for community shelter or sturdier

building o tiog R
Mobile Home vs Well Built o
Structure both with EF-2 damage

NN




Weather Safety Rules

Vehicles

 Automobiles are not safe in tornadoes!

 Abandon cars and trucks for a storm
shelter or sturdy buildings if possible

» |fsturdy shelter is not possible, get

down in your car and cover your head
or seek shelter in low lying ditch




Weather Safety Rules

MILTON, Tenn. - A man was killed in Rutherford County when a tree fell on
him during a thunderstorm.

° [
D a m a I n WI n d S The storm passed through the area around 6:12 p.m. bringing with it reports
g g - of hail and strong winds.
1 1 . ' - X Fire Chief, Larry Farley, said the 64-year-old man was riding a ATV toward
> Ta ke She Iter I nSIde a S N o ML : his house when a large hickory tree fell on top of him.
. . S .." \. ! ; R SRS, & \ B v TGS P f\\\
building away from glass ‘

e If caught outdoors, stay

away from trees and power
MES




= Weather Safety Rules \/
A Quarter to |
: |

Large Hail

® Take shelterinside a
building away from glass

e If in a vehicle, stay inside
and wait for hail to end

444444




Weather Safety Rules

Lightning

e When thunder roars, go
indoors!

See a flash dash inside!

e [ake shelter inside a
building or automobile

e Stay away from all wired
electronics and plumbing

= When ol
Thunder /
Roars,

Go Indoors!

SR
Dy T\

STOP all activities.
Seek shelter In a substantial building
vehicle,




12 inches of fast-moving water can __
carry away a small car. WHEN \

FLOODED
TURNAROUND )

18-24 inches of fast-moving water can

. ) carry away most large SUVs, vans and trucks.
6 inches of fast-meving water can Y 4 g

knock over and carry away an adult. |
s o




Weather Safety Rules
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Flash Flooding

e Neverdrive around
barricades - the water

may be deeper than you
think

Don’t cross flooded
roadways - the road may
not be there!
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Weather Safety Rules

Flash Flood ing: The #1 weather-related killer

2015 Flash Flood Fatalities
Activities of Victims




Weather Safety Rules

2022 Pediatric Vehicular Heatstroke Deaths
Total = 29

Heat L G
Look before you lock b o, s
Pets in cars / outdoors : ‘
Elderly = P e

Paupls wiith ciirunle

health issues ‘
@"@ Confusion

WIS Dizziness

ACT FAST

P * Move to a cooler area Thirst Disziness c A L L 9 1 1
regnant women
* Sip cool water Sweating Becomes a cooler area

* Seek medical help
if symptoms don’t
improve

Nausea

Unconscious )
* Loosen clothing and
remove extra layers
* Cool with water or ice

Heat stroke can cause death or permanent
disability if emergency treatment is not given.

Weakness

Heat exhaustion can lead to heat stroke.

& 2

Stay Cool, Stay Hydrated, Stay Informed!



Weather Safety Rules

Cold / Winter

Prepare: Emergency kit
for your car

Exposure Kills: dress in
layers and protect skin

Driving: slow down and
leave extra distance
between vehicles

Each year in the U.S., there are over DIDYOU
1,000 deaths and 100,000 injuries due to KNOW?
vehicle crashes during winter weather. i

Clean off your vehicle before driving.
Flying snow from cars causes accidents.

Keep it slow, and don’t use cruise control.
Roads can be slick even if they just look wet.

Leave extra distance between vehicles.
) Stay especially far from snow plows.

DON’T FORGET
YOUR PETS

00, Even with a natural fur coat,
‘.‘ winter can be deadly for your pets
unless proper care is given.

weather.gov.

Keep them warm and dry,
| o | and indoors whenever possible.

Provide plenty of food and water.
Dehydration is especially dangerous in winter.

When outside, keep them bundled up. 1 5 ol A
Limit outside time, and th hly cl N S R
imit outside time, and thoroughly clean Y —— \\ 4

d ¢ ".."-‘ >

(including paws) when bringing them in

/9. N\
4 \V(”nunn .

“haweather.govy
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A

Build a Disaster Supply Kit and Go Bag

AREYOU g w=
READY" Ay Survival Kit
- ,

»Z AA4
- ) /4
,. SIS
SUNSCREEN & -
PERSONAL IDENTIFICATION INFORMATION, BUG SPRAY 5

INSURANCE POLICIES & CASH 'I

BOTTLED WATER LIGHTER & CHANGE OF CLOTHES
MATCHES

@ ¥

FLASHLIGHT OR
LANTERN & BATTERIES

S

FIRST AID KIT, MEDICATIONS &
MEDICAL RECORDS

(ZEES¥75d When you need emergency power







Careers in Meteorology

Who Employs Meteorologists?

- Government: National Weather Service, Military,
Forest Service

- Private Companies: commercial weather
companies, media, airlines, insurance companies,
large sales companies, universities

- Research: government, universities, private
companies




Questions?

Thank you for attending!

Faith Borden

faith.borden@noaa.gov
615-754-8500




