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Welcome to the NWS Spokane Spotter Training for the Inland NW — Fall 2019.
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Poll Time

What is your main source of weather information?

Do you understand the difference between a
weather Watch, Warning or Advisory?

When dealing with smow — what's important to you?

How strong are severe winds?




National Weather Service

Federal Government

126 offices across the country

Works with local agencies

Responsible for all weather/water Watches & Warnings
Observe & Forecast = s

“Behind the Scenes” .
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Staffed
24/7

Meteorologists

Observations -Weather Balloon
Forecasts Out to 7 days

eather Watches & Warnings
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Observations

NWS observation program encompasses weather balloons, weather satellites,
weather radar and surface observations.



Weather Balloon - Radiosonde

- FE; —

NWS Spokane launches weather balloons — twice a day everyday.



Here is a chart (Skew T-Log P) that shows the upper air weather data — from the wind,
temperatures and dewpoint.
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Weather Satellites

Geostationary Weather Satellites
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* Resolution
» Costly to maintain
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Weather Radar - WSR-88D
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_How the Weather Radar works

» Radar sends a radio signal - pulse

- Listens for a return signal
Rotates 360 degrees = "slice”
Multiple slices at higher elevations
Completes a “volume scan” 4-8 min
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Weather Radar Limitations

Near the radar, the beam s As distance Incriases, the

ower 10 the ground and “sees" 4 ¢ bearn's altitude alwo increases AR
ow in the stonms and can ovorshoot the core N
"y
of heovier procipitisthon,

VCP12 Coverage

4,000 ft above ground level*
. 6,000 ft above ground level*
10,000 ftabove ground level*

WWW e wt gov ! Spakane



Terrain Makes_ All the Difference.

o Ve Ry e -, v

Average Annual
Precipitation

Topographic map
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Surface Observations

Automated
Surface
Observation
Station

o
Limitations - Can't report
*  Snow depth

« Tornadoes

* Hail size

AV,

l
l ] '
@ National Weathar Servace Spokace, WA
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Supercomputers & Models




We need trained spotters! Why?

Radar & Satellite Limitations

Fill in the “holes” and reports not
covered by observations

Ground Truth

Goal — maximize warning effectiveness
and improve lead times

»

;'(
\ Y
(Coverage Below 10,000 ft) GO ‘}ll\%
kanw, WA waw wnathes gon | Spodan -
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! |
Spotters are very important!

woattes Qovi Spikane @
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1-800-
483-4532

Witnessed

Phone Call

Weather

Time It as
You

Witnessed Witnessed

www weathar gow' Spokand
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Online Spotter Reports

@ Storm Repons
-

Feport Type > Detals - > Locasion > Seview and Send

| Fieme sslect 2 repot tpe >

b L Nt |

Privacy policy far weather reports

wwnr. waalhing gow Spoka
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Social Media

- Twitter

* @NWSSpokane
» #wawx & #idwx

« Send reports &
pictures

* Monitored 24/7

P~

- 0
M National Weather Sesvice  Spokane, WA

FaceBook

« NWS Spokane g

Send reports &
pictures

Monitored 24/7 =

www woathaer go
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| Available on i0S and Android
‘ Reports sent to NWS

| Reports are anonymous

‘Ve‘ry‘aasytousc

| Website:

| https://mping.nssl.noaa.gov

@ National Westhes Sarvice Soukane, WA

veport Type

Select Report Type

Submit Report

wwa weathur gov! S pokase
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Email Reports & Photos

A~ Y Y Y R
oKar (! 0aa.qoyVv

If ARES/RACES Hams, relay report to your central collection point. 4

aticnal Weather Secvice - Spokane, WA s weathar.gow Spokane
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Spotter Report
Specifics...Tell us the sto
AV ho¥AWhat¥andl\Vhere
AV henitheleventibegantand/ogended
S Estimatelofiwindispeediand/odhaillsize
2 i0jURVATEPOtS

If unsure report your uncertainty

Reports while traveling

Delayed or second hand reports

National Weathes Sorvics - Spokase, WA

www weathur gow/ Spokane
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Inland Northwest
Weather Spotter
Checklist
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Good Spotter Report

This is John Ceesall, Spotter Spokane 85 calling
from my home on the South Hill.There is
currently a heavy snow falling with about | " on
the ground. It began about 30 minutes ago.
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Good Spotter Report
\\\

This is Judy Sprinkles, Latah 33. I'm currently driving
along Highway 95 south of town near Zeitler Rd. | see
lots of standing water on the roadway and in the
ditches. A car slid off the road. It's pouring out. | can
send you a photo if you want,

30



Not Good Spotter Report

Hi there, how are you doing? Who is this? ....Well hi
Greg! I'm a spotter in Boundary County. | see lightning
to the north and it rained a little bit ago. The news is
saying it's much worse to the south. Are we going to
get another storm? ....How long is it supposed to last?
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During Hazardous Weather

\

If we see severe or hazardous weather
near your location....

We will likely try to call and get
information on what you are

experiencing (ground truth)
Even for SNOW REPORTS
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Hello this is Kevin from
the National Weather
Service...is this Karl? Hi
Karl, we're tracking a
strong storm that looks
like it just passed over
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Spotter Resources

Wwwiweathergoyv/spokane

Latest radar and satellite
images

Current watches, warnings,
forecasts

Latest NWS Storm Reports

NOAA Weather Radio
frequencies

Newsletter
- Spotter Guide

@ Notional Weathes Service - Spobase. WA

Spotter Resource Page

ot s SosstCummmes  Ses fwmass Seenas s O

Spotter Resource Page
Send Spofer Repons

e Saame ey Triog Schedin

MtEd Trsinieg Tocvie Vo Taeing - Augas 2000

Yremner YRting heveeie Latext v Som Regats
Bang wearter ioetet s 8 SNAPY Fing ot oy

VWt i @0 NWS Weartar Spater?
Tu A Cnarer e es 1 S 3 STRINT, ey b ckateen v
L8 2 S0 e T BB oY 3 P et

4 8 Sem—— T S o 3 e
5 3 R ¥ P A S

Phat Kingd of Weatver Do Sooters Repor?
Moyt oo s sndr e o) 04 0 ek s P Nt b Aoty vy
Ay P ey Rove @ e be A L Pe e e

¥ s e o Yoy e
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MetEd™

athet Sorvice - Spokane. WA

300 FREE
modules

Skill Levels 0-5

Wide range of
topics
« Spotter Basics

« Convective
Storms
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Email Notification _

You will likely be notified by email when there is a
WIDESPREAD Severe Weather Risk - Wind, Snow, Flooding,

We email quarterly on the Weather Watcher Newsletter

Y

The Weather Watcher

of the Inland Northwest

36



Cold Seaso!
Hazards
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Heavy Snow

Z — : :\\
BRleaselReport:
First Snow of the Season
Then at least 2" new snow

HeavyiSnow!

4"+ in 12 hours e e

@ National Weathers Service - Spohane WA
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\WhatlGriterialMustiBelMetiTo
BelCGonsideredialBLEIZZARD?
WIND

BEOWING
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Freezing rain or Freezing drizzlie™
Sleet

Snow to Rain OR Rain to Snow
Ice accumulation over

Ya inch = Ice Storm Warning!

r;.‘”"'u‘“', 2
< i
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Strong or Damaging Winds

~—

— \\
Report any winds estimated to be over 30 mph
Winds that produce any damage
Severe/high winds 2 58 mph
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Don’t have a
weather station?

Not to worry...

Use the
Beaufort Wind

Chart to estimate
wind speeds

@ National Weather Sesvice Spokase. WA

Besufort Wind Chart - Estimating Winds Speeds
i
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Heavy Rain

Report heavy downpours or Ioﬁg -penoHS*ofkrain

0.50”+ in 1 hour - convective
1”+in 12 hours or
1.5”+ in 24 hours - stratiform
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Flooding & Ice Jams

Rising water on rivers, streams & low lying areas
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Mud and Debris Flows

Water-saturated rock, mud & debris
moving down slopes

bt L

—
=
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Typical Winter Storm Scenario_

]

* Cold air in place over the [ .-
Inland Northwest,
especially in the valleys

Warm Pacific Air rides
over the cold air

Precipitation begins as
snow, occasionally
changes to rain with
possible freezing rain

g
@ Natlonal Weather Service - Spakane, Wi
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The Vertical Temperature
Profile is Critical!

| L " =
Rain Freézing Rain
g g Frozen p o
Maoltn anvd reaches mlls i veorm ab. Rain falls
ho geound @5 raln.  and froozes on cokl
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Atmospheric Rivers

Also known as "Pingépple"'Express

ﬂ._‘
AN

FPlumes of

f“-—ﬁ
/ atmospheric maisture
A Mild & Wet !
= t A ]
A ' {
0 0 R
v National Weather Sorvics - Spokase, WA Www meattes govi Spckane
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Atmospheri

vJ'

ic River Events
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Small ScaIeJJnstabIe Low

Form Behind Strong Cold Fronts

Not well forecast by models

Potential for ~1 ft of snow in a short time
Spotter play a BIG role with reports
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%n;\t}rstwmﬁazards
™ Occur in Every Sfé?S\(l =p

)
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Thunderstorms
.

3 Igredien

 Moisture

* Instability

« Lift

52



Ingredient 1: Moistur

B

Most often
our moisture
comes from

the Pacific
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Ingredient 2: Instability

AP ¥
g ] N . "
4 ' ) = \
VI'
g Nationa! Weather Sorvics - Spokase, WA WaW et Qovi Spokane

The greater the temperature difference, the greater the instability. Remember
from last class the greater the environmental lapse rate the more a parcel will
accelerate upward.
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Ingredient 3: Lift

» Colder, dense
air pushes
under warmer,
moist air -
forms clouds

E
=
o
-]
3
:
<

Air converges
along the
boundary -
forces itto rise

e wenthier gov' S pokass

Cold fronts have a steeper and a round blunt end along the leading edge of the
front, which helps push the surface air farther up and faster compared to a
warm front.
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Ingredient 3: Lift

« Airrises on the WINDWARD
side of a mountain - forming
clouds

* Airdescends on LEEWARD
side of a mountain - drying &
warming the air.

Wind direction determines
precipitation

@ National Weather Sorvice - Spokane. WA www.weathar gov/ Spokane

Stable air being pushed up a mountain range will precipitate along the
windward side, due to cooling as the air parcel expands. On the leeward side
the air parcel sinks and warms due to compression. That is why Lowell Idaho
gets around 40 inches of rain per year and Hamilton only gets about 14
inches. But with the environment is unstable, the terrain helps lift the air parcel
and it will continue to rise.
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Towering Cumulus Stage

Nationa! Westher Sarvice  Spoksse WA

Mature Stage

Dissipating Stage

Www maattes govi Spckane
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What is a Severe Thunderstorm?
= el

1
L e
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‘,{f‘.“ii'_{"[‘pI,E)"’ili':’inl S
Not your ordinary thunderstorms
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Supercell Thunderstorms

= Wind Shear ¢ Horizontal
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'

M National Weathe: Sarvion Sookane, WA

v Overshooting top

Anvil
ey ) -
o0 Super cell

‘ fonimbu
wm %o s

2

bedore # hits
the ground)

wwew. weathor gov! Spokass
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ilypicallinland.Northwest:

Less than 5 minutes on the

ground

100 yards in diameter

a mile track

Wind speeds of 85-115 mph

]
Rul<. Nows \IEWER PICTURES

o
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Are Funnel Clouds tornadoes? _

In doubt, check for debris
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Microbursts & Straight Line Winds

&= = T

» A downdraft or rain
can drag strong
winds down

Evaporation can cool

a parcel of air
causing it to become
heavier (more dense)

» Accelerates at the
speed of gravity




Strong updraft keeps
large chunks of ice aloft

Circulated within a
thunderstorm

Collects layers of water
and freezes

Can fall to the ground at
>100 mph

Hail growing in crculaling
convection cuments
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Flash

Flooding

\
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Nativaal Westher Sarvics  Spokass

W wOMEE il Sgchaie
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kane, WA April 2017

Natinnal Weather Survics  Spokase WA

waw weather goy | Spokane
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Weather Spotter Safety

Personal Safety - #I pri_d_;fty

Adhere to ACES concept
S AwarenessiEommsiEscapelRouter&tSafeyZone

Be extra careful at night

Never put yourself in harm’s way.

SR D on tdrivelthroughlfloodediroadways)
CI D on;titravelithroughldownedfpowerdlines!
SR D on dbeltoolneartfallenfobjectsiordstructures)

Stay current on the weather
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Getting the Word Out
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Weather Warnings

.
Tornadoes -

Severe T-storms
Flash Flooding
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NWS Terminology

National Weather Service
Outlook / Watch / Warning Terminology

.
@ National Weather Servicn  Spokune, WA

—

Wel@h Severe Weather
conditions are favorable,
but not imminent.
Wermiing Severe weather
or flooding is imminent or
already occurring.
AeviserRy Inconvenient
weather or minor nuisance
flooding is expected or
occurring.
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Staying Informed
NOAA Weather/Radio

Continuous operation, ‘

Battery backup capable.

;landheld device great for
outdoor activities.

Can drive across the country and
get info anywhere along path.

' Tone Alerts for Severa Wx
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Staying Informed
NWSISpokane Web/Page
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Staying Informed
On Your; Phone!

mobile.weather.gov

C Yype s desived | Up poos clrrent | Cairy et thiis weitbsite

lncaton . W t'Home” screen
STt Eablad conditionn, hazards, you

P
Q’ ) Natinne! Westher Service - Spobase, WA
S

Hit ‘Ger’ und lorecast | forquick sccess

Home Screen ’
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Staying Informed

g WIRELESSfi (4
EMERGENCY| \\
ALERTS
CAPABLE

Weather Warnings
Tornado Warnings
Flash Flooding Warnings
Extreme Wind Warnings
Dust Storm Warnings
Snow Squall Warnings

Alert Categories

Extreme Weather & Water Warnings
Local emergencies & Evacuations
AMBER Alerts

Presidential Alerts — National emergency

78
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Other Ways to Get Involved

4 Weather Spotter

O Join the Community
Collaborative Rain, Hail, Z:*=*
and Snow Network

| (=

o e

Q Join the Citizens Weather «_ & ~ #,
Observers Program e ‘& ¥ o5
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Community Collaborative Rain, Hail
and Snow Network (CoCoRaHS)

Commwmty mwmvnlan Iunlhv-!trv- 'ﬂ“-‘- '
- e 8

Volunteers report their

daily observations &
receive online training
on the interactive
website:
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Rain Measurements

eryourway.com

-t b

» Getting a Rain Gauge — "\ ACE
» Setitup in an open area, preferably away from trees

* Reading a Rain Gauge The surface of the water in the gauge looks

curved. How do | know where to read?

An waler Uy 1p e memsTTg O, 8
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Snow Measurements

Snowfall: \{//{

New snow in tenths of an inch

Snow water equivalent (SWE):
Melted snow measured in gauge

Snow depth:
Total of new & old
snow on the
ground
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Citizen Weather Observers Program

—

A P e
: A\AIN . an)
VWW:\W -,,_’:“..}?.n.7:'.7._]‘\“

Have a weather station and
want to share data online

Has a PC and Internet access

Register Online & Receive a
weather station ID

Transmits data every 15 mins

www weathar.gow Spokane
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Different programs - All useful to NWS
e

Spotter CoCoRaHS CWOP

Severe Precipitation
Weather only Weather data

No instruments Rain gauge Weather
required required station

Daily Daily

Event driven commitment commitment

Weather.gov Cocorahs.org Wxga.com
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Winter,Outlook?2019-20
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"WThter-fe;eﬁé'ﬁng tools
— 43 - —

Lo‘ng term climatetrends
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Warmer winters

WASHINOTON

ugnfcant (%) @

Boy .
[ ‘ Not Sipeificant (NS} @

o 24 Inuftcient Data (1) ©

e wenthet Gov Spobaes
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Priest River, ldaho

Winter (DJF) Average Temperature 1900-2019
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ENSO Seasonal Forecasts

Looking at Sea Surface Temperatures trenas’ ; g

N

ENSO Neutral is favoréa

Model Predictions of ENSO from Oct 2019

.

Strong El Nifo
svong & o [ONG

1 PN
204

SUONQ La Nlﬁa FORECANY

- N - - -~ -
[TXY Sep San oD L1

Mational Wuather Service Spobase WA www, wenthet gow Spokaes




ENSO - Neutral

Subtropical .
Jet Stream -




Neutral Year Winter composite
maps since 1980

3 Pre

Ciimote Division Composite Termpaercture Anomates (F OM/NCDC Cimote Divison Procip
Versus 1081 -2010 Longterm Aswrage Versus 10812010 Longlerm Aversge

B e e e e e R ST B T TR WL T R 1RO TR R b
Y 7200 GRG0 000 <5012 531 3 ha,
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NEUTRAL YEARS SNOW TOTALS SINCE 1980

Wenatchee - Snowfall (in)

Republic - Snowfall (in) Bonners Ferry - Snowfall (in)

Waw wealher povispokans q i a
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What to expect

At least a couple significant weather events
Common winter hazards
Snow
Ice
Wind
Fog
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Neutral year (2013-14)
v

- 0
@ Natinne! Westher Survics Sookann, WA wwrnr. wenthet gov Spokaes
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Neutral year (2013-14)

v Sockane, WA
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Neutral year (2013-14)

Sl v ‘14 [
> »' ‘_",.

e Ice - NWS Spokane Jan 23, 2014

rvice Sockane, WA
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_Neutral vear (2013-14)

PalouseFlooding ~Feb 122014 oo, GF

innel Westhet Servics Sockane, WA
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-l | Through Feb 1

* Zae Tow
Vitsrum Pl

Legand

forecant for 2019.10.01

13
8:
o5
Qs
L N
L

Foos Sovmay
e S

Deseryto

NW River Forecast Center Peak Flow Outlook

wwwr. wenthet gov Spokaes

Natinnsl Westher Service Spokane, WA
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Thank You for attending!

.’f'_-- — —
.'

G n e
- :
7

Any gquestions? Here’s my email if you would like to contact me. Thank you!
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Congratulations!!!
You have now completed Basic Weather Spotting

CERTIFICATE OF ACHIEVEMENT
i o e el
Your Name
Whitman =123
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The End

NWS + Weather Spotters = SEnee IS

1-800-483-4532

robin.fox@noaa.gov

ihankéYou!
sathes Sorvice - Spokase. WA

wwwr, wenthet gov Spoks
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