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Who is the National Weather Service?

Our Mission
Provide weather, water, and climate data, 

forecasts and warnings for the protection 
of life and property and 

enhancement of the national 

economy .

Our Vision
A Weather -Ready Nation



NWS Weather Forecast Offices
National Coverage 24/7 365





NWS Services



Ways to Stay Informed
w eather .gov/phoenix



Ways to Stay Informed

Social Media

X: @NWSPhoenix Facebook: NWSPhoenix



Watch? Warning? Advisory? 

ÅWatch
o Conditions are favorable for hazardous/severe weather to occur. 
o Issued anywhere from 2 hours in advance to 4 days in advance.
o Get ready!

ÅWarning
o Severe conditions already occurring or imminent . 
o Itôs a ñdone dealò ȿ Take Action!
o Typically valid for 30 min - 4 hrs (thunderstorm related); 

multiple days for excessive heat.

ÅAdvisory
o Significant, but sub - severe, conditions already occurring or 

imminent.
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Watch vs. Warning 
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Weather Warning
Seek Shelter Now!

BULLETIN - IMMEDIATE BROADCAST REQUESTED
Severe Thunderstorm Warning
National Weather Service Phoenix AZ
830 PM MST Tue Sep 12 2023

The National Weather Service in Phoenix has issued a

* Severe Thunderstorm Warning for...
Maricopa County in south central Arizona...
Pinal County in southeastern Arizona...

* Until 915 PM MST.

* At 829 PM MST, a severe thunderstorm was 
located over Downtown
Scottsdale, or near Paradise Valley, moving east at 

25 mph.

HAZARD...60 mph wind gusts.

SOURCE...Radar indicated.

IMPACT...Expect damage to roofs, siding, and trees.



Wireless Emergency Alerts (WEA)

Warning sent to cell 
phone towers

Warning issued by 
NWS Forecaster

Warning arrives 
within seconds



What is a SKYWARN 
Storm Spotter?
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SKYWARN Storm Spotter

A storm spotterôs primary purpose is to observe and report
severe weather within a local area.

Do: Report weather from 
home or other safe location

Donôt: Storm Chase
Zak Norgren



Why are Spotters
Important?
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Radar Can Only Tell Us So Much
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How Do Spotters Help?

Ground - truth 
information!

How strong 
are the winds 
down here?
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How Does NWS Use These Reports?

Passed along in timely 
statements to Emergency 
Management and Media

Becomes part of US 
Climate databaseWarning Decision Process

o Confirm or revise existing 
NWS forecasts

o Prompt the issuance of 
new warnings and 
advisories

o Alerting the general public 
of weather hazards



Spotter Reports Add Credibility!
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Spotter Reports Add Credibility!
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Severe Weather:
Definitions
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Severe Thunderstorm

Hail TornadoStraightline Winds

1 Inch in Diameter or Greater In Contact With Ground58 mph or Greater

Lightning is NOT included in this definition  

Andrew Justin ςTwitter/XWired Productions ςYouTubeRichard Rice - YouTube
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Flash Flood

An inundation of a 
normally dry area or 
rapid rise in a 
waterway that causes 
a direct threat to life 
or property . 

Usually within 6 hours 
of the causative event. 

CBS Evening News



Hazardous Weather:
The Monsoon
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Monsoon

Definition:

A seasonal 
reversal in the 
prevailing wind 
flow patterns.

Tends to occur:

June 15 th -
September 30 th

calendar based definition

The Arizona 
Monsoon is part 

of the North 
American 
Monsoon .



Monsoon ɀWind Pattern Change

Juneavg. flow pattern (18,000 feet ASL)

Southwesterly Flow - Dry

Julyavg. flow pattern (18,000 feet ASL)

ÅEasterly flow over Mexico
ÅSouth - southeasterly flow over Arizona
ÅWinds bring moisture Ą thunderstorms



Factors influencing 
day - to - day 

storm activity

o Heating
o Rugged Terrain
o Complex Moisture Fluxes

Monsoon ɀLower Levels



Thunderstorm Hazards

Flash 
Flooding

Thunderstorm 
Winds

Hail TornadoesLightning



Thunderstorms:
The Basic Ingredients
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Moisture



Instability

Buoyant air rises

Similar to boiling 
water



A Lifting Mechanism

Orographic Lift Cold Fronts
Gust Fronts



Towering Cumulus Phase

Mike Olbinski

Altitude ~15,000õ



Mature Phase

Mike Olbinski

Towering

Cumulus

Altitude ~40,000õ

UpdraftDowndraft



Dissipating Phase



Thunderstorm Lifecycle - Review



Visual Characteristics

Strong Thunderstorms, Downbursts, and Tornadoes
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Strong Updraft Visual Clues

Billowy

Cauliflower Look

Crisp, Distinct Edge

Thick, sharp - edged anvil



Strong Updraft Visual Clues

Overshooting Top



Strong Updraft Visual Clues

Spike Davis

Flat/smooth cloud 
base

Little visible 
precipitation

May see updraft 
tower aboveRain - free base



Strong Updraft Visual Clues

o Enhanced lowering 
within rain free base

o Slow rotation may be 
present

o Persistent feature

Sean Benedict

Wall Cloud



Strong Downdraft Visual Clues

Shelf cloud more likely with faster moving storms

Storm Movement

Shelf cloud slopes down and 
moves away from the rain

Warm/Moist Air

Rain

Andy Bailey



Shelf Cloud

Kim Rendek



Shelf Cloud

Mark Rebilas



Shelf Cloud


