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Tornadic Thunderstorm viewed from Dishman Hills on May 6, 2022 (courtesy of Joe Bruce)



This is a Live Virtual Class
● Voice in Computer - no phone needed - headphones helpful
● All are in listen mode until the end



Objectives
● Understand the roles & importance of the Weather Spotter 
● Describe your community’s severe weather threats
● Provide accurate and timely reports of severe weather
● Properly define a severe thunderstorm and basic thunderstorm structure
● Identify cloud types and features of thunderstorms. 
● Learn how to prepare and be safe during severe weather

Concentration on Thunderstorms and Severe Weather Risk Awareness 
Now let’s look back to last year…



Flooding - April 10th, 2023
Stevens County - Heavy rain and snowmelt flooding



Flash Flooding - June 9, 2023 Lewiston, ID



National Weather Service (NWS)
● Part of the Federal Government 

○  Dept of Commerce 
○ NOAA

● One of 122 offices nationwide
● Forecasts, watches, warnings, and 

advisories 24/7/365 operations
● 25 staff members
● At least 2-3 people per shift

NWS Spokane

MISSION
Provide weather, water and climate data, 
forecasts, warnings, and impact-based 

decision support services for the protection of 
life and property and enhancement of the 

national economy.



NWS Offices & Centers

Issue watches/warnings for the protection of life and property
ZONES



How the NWS “Sees” Weather
Doppler Weather Radar Radiosonde 

(Weather Balloon) Satellite

Webcams Weather Stations



Weather Hazards Change with the Seasons

● Flooding - river flooding and flash flooding
● Fire weather - wind and dryness - lightning and smoke
● Thunderstorms - hail, wind, rain and lightning
● Winter storms - snow, ice, rain and wind



Terrain Makes ALL the Difference

Topography Map

Average Annual Precipitation Map



What’s in a Spotter Report? 
Specifics…Tell us the Story!

● WHO you are (Spotter ID)
● WHAT you are reporting
● WHEN did the event occur?
● WHERE did the event occur?
● Estimates of wind speeds and hail size
● Damage and injury reports

If unsure - report your uncertainty

Feel free to include reports while traveling and any 
delayed or second hand reports



#1 Poll Question
What types of severe or hazardous weather do we NOT experience in 
the Inland NW? 



HOW TO REPORT

PHONE CALL: 1-800-483-4532

ONLINE: inws.ncep.noaa.gov/report/

SOCIAL MEDIA: X/Facebook - NWS Spokane

EMAIL: nws.spokane@noaa.gov



HOW TO REPORT: THE mPING APP

Report everything 
EXCEPT TORNADOES 
OR FUNNEL CLOUDS

FREE APP!
Meteorological Phenomena Identification Near the Ground

Reports are anonymous and 
sent directly to the NWS



Emails are Important
Besides a phone number, it’s important to share your email address!

You will likely be notified by email before there is a WIDESPREAD Severe Weather 
Risk or Thunderstorm Outbreak.

We send periodic emails to share quarterly newsletters and upcoming training 
opportunities. 



NWS may Contact You! 
As a registered weather spotter, you’ll share your phone 
number with the NWS.

If we see severe or hazardous weather near your location…

We will likely try to call you to get get information on what 
you are experiencing (ground truth) based on what is seen on 
radar! 



#2 Poll question
Is it important for weather spotters to keep their email and 
phone number current with the NWS? 



U.S. 
Thunderstorm 
Distribution 

2023 Stats:
Spokane: 19 days
Lewiston: 18 days
Wenatchee: 14 days



WHAT CREATES A THUNDERSTORM?

1. Moisture 2. Lifting Mechanism

3. Instability
Stable

Unstable 4. Wind Shear



Ingredient #1: Moisture
● Forms the clouds and precipitation associated 

with thunderstorms

● Primary Sources: Pacific Ocean

● Occasionally: Gulf of California/Mexico during 
Monsoon Season 

● Monitor with satellite, upper level soundings 
and surface observations

● Terms: Precipitable Water, Dewpoint, Relative 
Humidity 



Ingredient #2: Instability
● How the atmosphere naturally mixes

● Unstable: warm moist air near the ground 
with cold air above 

● Stable: cold air at the surface and warm air 
above  

● Monitor with upper level soundings and 
surface observations

● Terms: CAPE, Lifted Index, Lapse Rates 



Ingredient #2: Instability
● Instability in the atmosphere is 

characterized by Convective 
Available Potential Energy 
(CAPE). 

● CAPE is the amount of fuel 
available for developing 
thunderstorms, and provides an 
approximation of updraft 
strength. 

● High CAPE means that storms 
will build vertically very quickly.



Ingredient #3: Lifting Mechanism
● Something to force the air upward in the atmosphere

● Mountains/Terrain: air forced up a slope

● Cold Front: air is forced up by a frontal boundary

● Other sources of lift include warm fronts, heat from 
the Earth's surface, outflow boundaries, and dry lines. 

● Monitor with satellite, radar, upper level soundings 
and surface observations

● Terms: vertical velocity, vorticity, fronts   



Ingredient #4: Wind Shear
● Change in wind speed and/or 

direction with height

● Separates the updraft and the 
downdraft - allows storms to 
persist longer

● Enhances rotation within 
thunderstorms

● Monitor with radar, upper level 
soundings and surface observations

● Terms: Helicity, Shear, Hodograph
Speed Shear Directional Shear





Thunderstorm Basics

● “Back” side of storm
● Cumulus tower
● Rainfree Base
● Upward motion that 

can reach > 100 mph

● “Front” side of storm
● Dark area of storm
● Rainfall region
● Downward motion
● Downburst/hail threat
● Leading edge marked 

by shelf cloud



What is a Severe Thunderstorm?
Wind Gust > 58 mph or Wind Damage Hail > 1” in diameter Tornado

● Less than 10% of all thunderstorms are Severe
● Though Lightning is ALWAYS extremely dangerous, 

      the amount of lightning does not make a storm SEVERE. 



STAY INFORMED: STORM PREDICTION CENTER CONVECTIVE OUTLOOKS

www.spc.noaa.gov



STAY INFORMED: STORM PREDICTION CENTER CONVECTIVE OUTLOOKS
Example from May 30, 2020
SPC issued a “Slight” Risk for 
most of eastern Washington 
and central Oregon



STAY INFORMED: Understand the Terms
 



STAY INFORMED
NWS Spokane Web Page www.weather.gov/Spokane   

Important NWS products to follow

● Current Hazards
● Radar data
● Forecast Computer Models
● River and Lake  - forecasts



STAY INFORMED
NWS Spokane Web Page www.weather.gov/Spokane   

Important NWS products to follow

● Area Forecast Discussion (AFD)
● Radar images
● Satellite Images
● Current Observations
● Submit a Spotter Reports
● View Storm Reports 



Local Severe Weather Climatology

BY YEAR
More wind reports than hail or tornadoes
Most active years: 2012, 2014 and 1997
Keep in mind, the radar was installed 1995



Local Severe Weather Climatology
BY MONTH
Peak month for Damaging Winds/Hail – July
Peak month for Tornadoes – May
Had severe reports in Nov through Jan

BY TIME OF DAY
Most active mid afternoon to mid evening
Less active in the morning
Still get wind reports late at night



#3 Poll Question
What would be a good ingredient for thunderstorm 
development? 



Types of Thunderstorms
SINGLE CELL MULTI-CELL SUPERCELL

Usually Weak
Short Lived
May Produce Severe Weather

More Organized
May Last for Hours
All-Hazards Are Possible

Strongest Storm Type
Longest Lasting
All-Hazards Are Possible



SINGLE CELL THUNDERSTORMS
DURATION: <30 minutes  THREATS:  (Mostly Non-Severe) Gusty Winds, Small Hail, Lightning 

Most common in the summertime as 
pop-up thunderstorms, these can move in 
any direction and are short-lived.

Weak wind shear keeps the storm 
vertically stacked.

Eventually, heavy rain in the downdraft 
will cut off the energy needed for the 
storm to survive, resulting in the storm to 
rain itself out in a short period of time.



MULTICELL THUNDERSTORMS
DURATION: Long Duration THREATS:  Strong Winds, Hail, Heavy Rain/Flash Flooding, Weak Tornadoes  

https://docs.google.com/file/d/1_d_IHenNi24s1bRFlwjS92TvxYOyOcM3/preview


THUNDERSTORMS:  TYPES OF MULTICELL STORMS
BOW ECHOESSQUALL LINESDISORGANIZED

“Bowing” appearance can indicate 
strong winds

Long Lines of Multicell Storms
Sharp Reflectivity GradientsLimited Organization



LARGE HAIL If a ruler isn’t available, reference 
hail to a common object

NO MARBLES!

Otis Orchards - 
August 2022



STRONG WINDS

January 13, 2021

May 6, 2022



MICROBURSTS & STRAIGHT LINE WINDS



MICROBURSTS & STRAIGHT LINE WINDS
Microburst winds flow in the same 
direction and cause straight-line wind 
damage. This is different from wind 
that flows in a circular pattern with 
tornadoes.

Can result in wind gusts of 60+ mph

Two types:
● Wet microburst
● Dry microburst



DUST STORMS 
● Prolonged dry spell + strong winds + plowed fields
● Sudden reduction in visibility
● Give locations of roads and intersections
● Also called Haboobs

April 11, 2020 - Ritzville

April 27, 2020 - Dusty

Harrington - Aug 2014

Harrington - Aug 2014



HEAVY RAIN
Report heavy downpours or long periods of steady rain
Give specific locations - streets and creeks 

● 0.50”+ in 1 hour - convective
● 1.0” in 12 hours or 1.5”+ in 24 hours - stratiform July 2016 - Omak



FLOODING & FLASH FLOODING
Rising water on rivers, streams & low lying areas
Give specific locations of streams & streets

Williams Flats Fire Flood - Aug 11, 2019
April 9, 2019 - Pullman

Wenatchee - Sept 2019
Moscow - April 2019

Turn Around, Don’t Drown

Moscow, - Dec 2022



https://docs.google.com/file/d/1ovIt7hlVmx2pt5tHp9-LP6NFPr_Y582A/preview


MUD & DEBRIS FLOWS
Water-saturated rock, mud and debris moving down a slope

Give specific locations, roadways or intersections

Post-fire Floods

May 16, 2019 SpokaneJune 27, 2019 Wenatchee

Kamiah - April 2019

Bonaparte Creek Rd - June 2022



SUPERCELL THUNDERSTORMS
DURATION: Long Duration THREATS:  Strong Winds, Large Hail, Heavy Rain/Flash Flooding, Tornadoes  



SUPERCELL THUNDERSTORMS



SUPERCELL THUNDERSTORM FEATURES 
Overshooting Tops Cauliflower shaped towers

Mesocyclone or Wall Cloud

Kamiah, ID July 2016



Cloud Types
Scud clouds - ragged

Stratus clouds - stable, hugs mountains

Cumulus

Wall Cloud - lowering cloud with rotation

Towering Cumulus

Mammatus clouds



Tornado Typical Inland NW Tornado

● Less than 5 minutes on the ground
● 100 yards in diameter
● ¼ mile track
● Max wind speeds of 85-115 mph
● Mostly EF0 to EF1

Airway Heights - May 2004

Spokane - July 2016

Spokane - May 2022

Airway Heights - July 2016

Look at the ground…look at the cloud base…is it in 
contact with both?
If yes…TORNADO!
If no…most likely funnel cloud or dust devil



https://docs.google.com/file/d/1d9ZPdcJpfLRmAbd4QV-EoQqGmA0tAHvd/preview


https://docs.google.com/file/d/1Nljw9CsL9mKASdWAOM_a5ZsJdsrFN7Uy/preview


How are tornadoes measured? 
After the storms have passed, 
NWS will conduct surveys to 
assess the tornado damage. 
We use a list of damage 
indicators that align with the 
Enhanced Fujita Scale.



Inland NW Tornado Stats ~ 64 reports (1936-2016)



https://mrcc.illinois.edu/gismaps/cntytorn.htm#



NON-SUPERCELL TORNADOES
● Landspouts are narrow, 

rope-like condensation 
funnels that reach the ground.

● Landspouts form during the 
towering cumulus or mature 
stage of a thunderstorm.

● There is no rotating updraft - 
spinning originates near the 
ground. 



What about Funnel Clouds & Dust Devils?  
● Funnel clouds stay aloft attached to storm cloud
● Dust devils start at the ground and extend upward
● Tornadoes extend from storm cloud to the ground
● In doubt, check for cloud cover and debris on ground
● Take a picture and share!

Stateline - June 2016Spokane - May 2015

Pullman - May 2020



Cold Air Funnels - May 2020 Pullman
● No reports of damage or touchdowns
● Additional reports in Ritzville & Columbia Basin
● Weather pattern - upper level trough



#4 Poll Question
Identify this image.



#5 Poll Question
Identify this image.



Basic Radar Interpretation
radar.weather.gov

https://docs.google.com/file/d/1Sy7ul6r9nAdRWeGTAo4ajSeN3i9qCyJZ/preview


Radar Products - Reflectivity
Raw measure of how reflective targets 
within the beam are - typically (BUT 
NOT ALWAYS) indicates precipitation 
intensity

Measured in dbZ

“Base” or “Tilt X” = One Slice
“Composite” = Maximum of all Slices 



Radar Products - Velocity 
Speed and direction of targets - rain, snow, hail, 
debris or other biological particles. Measured in 
knots.

Red: Moving away from radar 
Green: Moving toward radar

“Base” = ground relative motion
Good for straight line winds

“Storm Relative” = storm motion removed
Good for rotation in storms



Radar Products - Correlation Coefficient (CC) 
Provides a measure of the consistency of the 
shapes and sizes of targets within the radar beam. 

Higher value = higher consistency in the size 
and shape of radar targets

Lower value = greater variability in shapes 
and sizes

USES: Help distinguish between meteorological 
and non-meteorological targets, find the melting 
layer, identify giant hail, identify tornadic debris, 
and check the quality of other dual-pol products.

Possible Values: 0.2 to 1.05 / Units: (none)



Radar Products - More Products
● Hydrometeor Classification

○ Estimate of type of precipitation

● Differential Reflectivity (ZDR)
○ Helps identify the dominant target shape
○ Spherical, randomly oriented targets 

(hail,debris,snow) = near 0
○ Horizontally elongated targets (medium to large 

raindrops) = positive values > 0

● Specific Differential Phase (KDP)
○ Identifies regions of heavy rain
○ Increasing KDP is an indication of an increase in 

the size and concentration of rain drops, and thus, 
an increase in rain rate. 



Stay Informed
Do you have the time? 

● Many weather products use the 
UTC/GMT/Z time zone

● UTC = PDT + 7 or PST +8
○ 10:00 AM PDT is 17:00 UTC
○ 10:00 AM PST is 18:00 UTC

● 00z and 12z are common times for models, 
weather balloons and other important 
weather information

00z = evening
12z = morning
24 hour clock is used for UTC/Z
Based off the lines of longitude 
0 degrees = Greenwich, England



#6 Poll question
What are some useful radar products? 



Spotter Safety
Even the most careful 

and conscientious driver 
may have problems 

under severe weather 
conditions



● Lightning can strike as far as 10 miles from the thunderstorm.
● More than 50% of lightning deaths occur AFTER the storm 

has passed 

Seek Safe Shelter indoors - or vehicle if needed
Stay away from windows & doors
Don’t use a corded phone or take a bath/shower

Kahlotus - May 2020

WEATHER SAFETY:    LIGHTNING



WEATHER SAFETY:    LARGE HAIL

Dime size 35 mph

Quarter size 50 mph

Golf Ball 66 mph

Baseball 85 mph

Softball 100+ mph

Speeds of Falling 
Hail By Size

Terminal velocity of an 
object assumes a round 

smooth surface



WEATHER SAFETY:    FLOODING



WEATHER SAFETY:    FLOODING



● Cars are NOT safe! 
○ Drive to the nearest sturdy building and seek 

shelter
○ Abandon the vehicle and find an area noticeably 

lower than the level of the road – lie down and 
cover your head.

● Seek shelter in a strong building 
● Lowest level of a sturdy building (basement is best)
● Small interior room away from windows (bathroom or closet) 
● Put as many walls between you and the outside as possible
● Abandon mobile homes - move to a sturdy shelter close by

OUTSIDE

INSIDE
Treat Severe Thunderstorm or High Wind 

Warnings Seriously! Straight line winds can be as 
destructive as a Tornado

East Wenatchee - May 2004

WEATHER SAFETY:    TORNADOES



Spotter Safety - Night Spotting 



Spotter Safety - Storm Damage 



Weather Spotter Resources Online
weather.gov/otx/Spotter_Resource_Page
● Latest radar & satellite images
● Current watches, warnings & forecasts
● Latest NWS Storm Reports
● Maps of NOAA Weather Radio frequencies
● Current & Past Newsletters
● Spotter Guide

● Additional training resources - MetEd
● www.weather.gov/jetstream/



#7 poll question
What would be a SAFE weather spotting scenario? 



Seasonal Outlook 2024
Since the start of the Calendar Year…

wrcc.dri.edu/

Precipitation Temperature



https://www.wcc.nrcs.usda.gov/ft
pref/data/water/wcs/gis/maps/we
st_swepctnormal_update.pdf

www.wcc.nrcs.usda.govSeasonal Outlook 2024
Water Supply Outlook 

https://www.wcc.nrcs.usda.gov/ Snow Water Equivalent

April 9, 2024



Seasonal Outlook 2024
US Drought Monitor & Seasonal Outlook 

Released 
April 23rd

cpc.ncep.noaa.gov



Seasonal Outlook 2024
Wildland Fire Potential www.nifc.gov  



Monthly Outlook 2024 - May
One Month Outlook www.cpc.noaa.gov  



Seasonal Outlook 2024 - May thru July
3 Month Outlook www.cpc.noaa.gov 

La Niña 

coming!



NWS + Weather Spotters = Saved Lives

nws.spokane@noaa.gov

THANK YOU!

Any Questions? 

What’s Next?

You will receive a follow-up email 
● register as a weather spotter
● Spotter ID
● Spotter training certificate

I will unmute you - then you unmute yourself to talk. 

mailto:nws.spokane@noaa.gov

