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lioday s llopIcs

e Overview of the NWS

e Operations & Services

e Why Do We Need Weather Spotters?
e Weather Hazards in the Mid Atlantic
e How to Report Hazardous Weather

e Practice

e National Capital Area SKYWARN Support

Group — Amateur Radio Users
% Z@ 5 National Weather Service

Baltimore MD/Washington DC



Aboutithe National'Weather Service

e Provide climate, water,
weather forecasts and

warnings to protect
life and property

e Data and products are
used by other government ¥
agencies, the private
sector, the public and the
global community

National Weather Service
3 Baltimore MD/Washington DC




@verview of:the NWS




@verview of:the NWS

National Centers for
Environmental Prediction

National Hurricane Cente
Miami, Florida




13 MD Counties
8 WV Counties

*23 VA Counties |
*11 Independent Cities

*District of Columbia

*The City of Baltimore

...nearly 10 million people to look out for!

National Weather Service
6 Baltimore MD/Washington DC
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HYyArologic Area of:Responsibility.

[ ] [ ]
River Basins
POTOMAC, RAPPAHANNOCK & SHENANDOAH RIVER BASIN

* Potomac - {/%\,\
11,600 Square Miles e G y

22 Forecast Points ‘ e

e Shenandoah
3,050 Square Miles
6 Forecast Points

Sier |
EXPANDED VIEW

* Rappahannock
1,580 Square Miles
2 Forecast Points

@ S National Weather Service
{ :@: 8 . .
W) N Baltimore MD/Washington DC




OPErations

Forecasts
* Public
* Marine
* Aviation
* Fire Weather
* River
* Coastal

Data Collection
Climate
Cooperative Observers
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Watch/Warnings/Advisories

e Convective

— Tornado

— Severe Thunderstorm
e Tropical Systems

— Hurricanes

— Tropical Storms
e Non-Precipitable

— Heat

— High Wind

— Wind Chill/Excessive Cold
e Hydrological

— Flash Floods

— River Floods

— Small Stream & Tributaries
e  Winter Storms
e Coastal Flooding

e Wildfire (Red Flag)

National ‘//m‘ffwf Service
Baltimore M. D/\/‘/( jton C



POpPErations &’ Services

Watch/Warnings
— Warning

e Action needed!

e Threat is imminent or occurring
in warning area.

e Advisory = low level warning

e Conditions are favorable for the
hazard to occur in the near
future.

e Stay tuned for updates.

e Action may be needed soon.

— No near term threats
e Check Outlook (thru 7 days)

National Weather Service
10 Baltimore MID/Washington,DC




WnyDoVWeNeed Spotters::

Spotters report observed weather to the
NWS during potentially severe weather
events.

Remember our mission? The protection of

lives and property. We can’t do it alone. SKYWAHN

The information that you relay to us has the potential to
save lives and property — helping us complete our mission.
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NWSWeb Page

(& NATIONAL WEATHER SERVICE

ONAL QCEANIC A C ADMINIBTRATIO

HOME FORECAST PAST WEATHER SAFETY INFORMATION EDUCATION

- both Basics and Fiood

Baltimore/Washington
Customize : \Weather Forecast Ofice

Your
Weather.goy : d Past Weather  Local Programs




Hazardous Weather Outlook (HWO)

DAY OME...TONIGHT

A SEVERE THUNDERSTORM WATCH IS IM EFFECT UNMTIL 1 AM INCLUDING
WASHINGTOM DC...THE I-95 CORRIDOR...AND THE ADJACENT WATERS OF THE
POTOMAC RIVER.

LDAYS TWO THROUGH SEVEN...SATURDAY THROUGH THURSDAY

AN EXCESSIVE HEAT WATCH IS IMN EFFECT SATURDAY FOR MUCH OF THE
BALTIMORE AND WASHINGTOM METRO AREAS. A HEAT ADVISORY IS LIKELY
FOR HARFORD AND MORTHERM BALTIMORE COUMTIES. REFER TO THE LATEST
HAZARD MESSAGE /MPWLWX/ FOR DETAILS.

HEAT IWDICES MAY EXCEED 1@5 DEGREES ACROSS THE OUTLOOK AREA SUNDAY
AND MONDAY .

A STGNIFICANT SEVERE WEATHER EPISODE IS EXPECTED ON SATURDAY
ACROS5 THE OQUTLOOK AREA. STORMS WILL BE CAPABLE OF PRODUCING
DAMAGING WIND GUSTS AMWD VERY LARGE HAIL.

SCATTERED THUNDERSTORMS ARE EXPECTED TO DEWELOP SUNDAY AND MOMDAY
ALOMNG A STALLED FROWTAL BOUNDARY. 50ME STORMS COULD BECOME SEVERE
AND WILL BE CAPAELE OF DAMAGING WINWD GUSTS AND LARGE HAIL.

LSPOTTER IMFORMATION STATEMENT...

SKYWARN HAS BEEW ACTIVATED UNTIL 1 AM LATE FRIDAY NIGHT.

SPOTTER ACTIWVATION IS LIKELY ON SATURDAY. LIMITED SPOTTER
ACTIVATION MAY BE MEEDED TODAY AND SUNDAY THROUGH MOMDAY. PLEASE
RELAY ANY REPORTS OF STROMG WIMND OR HAIL TO THE MATIONAL WEATHER
SERVICE.




Weather Hazards in the
VIid=Atiantic

Severe Thunderstorms
Tornadoes/Waterspouts
Flooding & Flash Flooding
Tidal/Coastal Flooding
Hurricanes
Winter Weather
Enhanced Fire Threat
Dense Fog
Non Thunderstorm Winds

National Weather Service
14 Baltimore MD/Washington DC



Severehunderstorms
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jhunaerstormiingredient

Our moisture sources are the Atlantic
Ocean, Gulf of Mexico and the
Chesapeake Bay.

National Weather Service
16 Baltimore MD/Washington DC




jhunderstorm ingredients
LITt
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For lift, you need a
mechanism or boundary for
convergence. Cold fronts are a
good source of lift.

When air is forced upward
along a front, it
cools/condenses and
precipitation forms.

Cold Front

Convergence of wind along the cold
front.
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Jhunaerstorm Ingredients
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Warm & moist air is less dense
than cold & dry air. The less dense
air rises up while the more dense
air will sink.

An airmass is considered unstable
if a parcel of air continues to rise
when given a nudge upward (like
when a cold front ushers in cold &
dry air).

The more warm & moist the
airmass is at the surface and the
colder & drier the airmass is aloft,
the more unstable the atmosphere

is.
RA et National Weather Service
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rheirhunderstorm Life Cycle

Updraft Updraft & Downdraft
Downdraft

Graphic is from the University of
Arizona




WhatisitheDifference Between'an Ordinary.
jhunderstormiandia’Severehunderstorm? =

’ T

Ordinary Thunderstorm
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Severedihunderstorms
Warning Criteria: 1” Hail and/or 58 MPH Winds

*Damaging straight-line winds from an intense t-storm downdraft can
cause extensive damage and loss of life

Like a targeted “punch” of
wind

*Often comes with heavy
rain/hail

*Often confused with
tornadoes especially at night

— _ - National Weather Service
as— e — 2_1 : ~ Baltimore MD/Washington DC
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* Slopes away from precip. *  Slopes toward precip.
* Indication of Outflow/Downdraft. * Indication of inflow/updraft
* Accompanied by horizontal turbulent motion. *  Accompanied by vertical rotation

Servii

v,

s WationalWeather:
PESHVIBInESNA
I, e




HOW to'Report Hail

* Hail reports are the most difficult to
gather. The hail shaft can be very
narrow and short lived.

* Hail should be measured along the
longest portion of the hail.

ey ¢

“Marble Size” hail is
ambiguous. Do not report
hail as marble sized.

Ko\ @ National Weather Service
A= 24 Baltimore MD/Washington DC



Viore on Hail

The largest hail stone on record
was 8” in diameter and weighed
1lb 150z. The hail stone fell out of
a severe thunderstorm in Vivien,
SD on July 23, 2010.

We can even get large hail stones
in the Mid-Atlantic. Baltimore
County reported a 4 inch stone in
June 2015.

altimore MD/Was ington DC



liornadoes;Eunnel Clouds sc\Waterspouts

Tornado; A violently rotating

mﬁ“ﬂ%ﬂ%}éw%o nd d O fu nne I " C Iou*l’% .'
AR WETBT-SPOUt; predse get to safety an

then call us. If you ard then able to, tal
a video, not a still picture and send it
%%m@avm see rotatlon to determlne

rotating column of air _—-
noT inWREER&FR itds a tornados
ground. Some funnel
clouds go on to become

tornadoes, others do not.

Nat:onal Weather Service
Baltimore MD/Washington DC
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Jiornado Facts

Weak Tornado Strong Tornado Violent Tornado
*Most frequent (90%) *Much less frequent *Rare

*Brief *Typically lasts longer  <Long lived

*EFO/EF1 Winds <111 MPH *EF2/EF3 Winds to 165 MPH *EF4/EF5 Winds > 165 MPH
*Few Fatalities *Some Fatalities *Many Fatalities

*More difficult to detect e*Easier to detect *Nearly always detected

AT,
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National Weather Service
Baltimore MD/Washington DC
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LWX CWA Tornado Frequency by Month from 1950-2010

T T T T T T T T
Jan Feb Mar Apr May Jun Jul Aug
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Oct Nov Dec

National Weather Service
Baltimore MD/Washington DC
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Number of Tornadoes by Hour in LWX CWA from 1950-2010
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Tornado Chmat ogy in the

» .11'

(1950-2014)
"N F/EF Scale
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https://www.spc.noaa.gov/climo/online/sp3/plot-to-be-fixed.php?lat=38.780&lon=77.115&zoom=280&mode=0&bdate=19500101/1200&edate=20181002/1200&torflag=1&windflag=-1&hailflag=-1&t01=0&t02=4&t03=0&t04=9999&t05=0&t06=9999&t07=0&t08=9999&t09=0&t10=9999&h01=0&h02=9999&w01=0&w02=9999&showt=0&legend=1&showh=0&showw=0&cntys=1
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lOrnado Satrety.
Seek sturdy shelter in an interior room if a

treadedtareiensivng; Sevehtavdaghelter

cover your hea .
p/ 1VIob|Ie homes are NOT saf

*Stay away from windows!!!
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— _ National Weather Service
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1995-2017 LWX Severe Hail Reports { = 1-inch Diameter)

National Weather Service
Baltimore VID/Washington.DC
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FReEsponsipilities
Severe \J\/ea‘ther
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SPOLT

e Tornado/funnel cloud/waterspout
e Straight line wind damage
e Hail

e Lightning (don’t call to just report it is
happening. Call if there is damage as a result
of a lightning strike)

National Weather Service
33 Baltimore MD/Washington DC




Elooding
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Flash Elooding

Flash Flood: A flood that follows
within 6 hours of a heavy or
excessive rainfall, dam or levee
failure, or a sudden release of
water impounded by an ice jam.

Flash Floods cause more deaths
than tornadoes or lightning (30
year period)!
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Baltimore, MD August 2014
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National Weather Service
35 - Baltimore MD/Washington DC




Areal kElooding

Flood: A flood that occurs
more than 6 hours after the
heavy or excessive rainfall
event.

Includes both river and stream
flooding.

____?“—:_

_ﬁm Weather
——A___ more MD/Washington DC




goastal' Flooding

Coastal Flooding: The inundation
of land areas caused by sea waters
over and above the level of
normal tidal action.

7 -

ot = "

37

e Prolonged onshore flow

e Storm Surge from
Tropical Systems

e Spring Tides:
the highest tides in a
lunar month, around

when the Earth, Moon
and Sun are aligned

National Weather Service
Baltimore MD/Washington DC
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*Never enter water over a
road if it is too deep to see the
pavement.
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* Be very careful at night.
Visibility is greatly reduced
and flooding is harder to
recognize.
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* 45% of the flood fatalities in the
previous couple of years were the
result of people attempting to drive

through flooded roadways.
**1 flood related death in MD in 2014**

*If your vehicle stalls in unexpected
high water, leave it at once and seek
higher ground.

A Nat:onal Weather Serwce
Baltimore MD/Washington DC



SPOLLEr

Responsibilitieswith

-
-

JeJeJef]q}es

How deep is the water (if safe to measure)

Is the water moving or still?

Any impacts?
Location?

WHEN
FLOODED
TURN AROUND
DON'T
DROWN

40

National Weather Service
Baltimore MD/Washington DC
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Winter W-us |lerConcerns

*Heavy Show
*Blizzard Conditions
*lcing

*Extreme Cold

more MD/Washington
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Average Snowrallotals

513

981-2010 Normal Annual Snowfall (inches)
NWS Baltimore/Washington DC
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O SNOW RepPorts
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Ideally, a snowboard is the best measuring surface.
*Can be as simple as a 2 ft square piece of plywood painted white
*May want to place flags/markers near the board to help locate
during showy weather
*You can measure snow on a table if you don’t have a board
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~"National Weather Servi



Measure with a ruler Please report your STORM TOTAL snowfall to the nearest tenth of an i

after the event is over.

Phone

°lce Accumulation Email
‘Emai

*Report Thickness
*What kind of surface its on

*Snowfall Measurements
*First two inches & every two inches

*Total Snowfall

*|s it measured or estimated?

*If drifting becomes a problem, take
several measurements and average

them.
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Frequency of Measurements

*Every two to three hours is adequate
*Clean off your snowboard every six hours -
cleaning more often can lead to inaccurate

measurements
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Preparing tor
Winter\Weather:




local’'Winter Weather
Webpage

& & NATIONAL WEATHER SERVICE

NFOSMATION
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NWS Forecast Office Baltimore/Washington Sterling, VA
Customize Your s TSl Lo il Ve Forscat Cics
Weather.gov

m Hadan Corvert Conditons  Rader  Forevasts  Revers ol Lanes  Climate and Past Weathar Lol Programs

| SKYWAR
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WinterProbabilistic Graphics

Winter Weather Baltimore/Washington

Weather gov > Baltimore/\Vashington > Wimer Westher Weathes Forecast Office

Current Hazards Current Conditions Forecasts Rivers and Lakes Climate and Past Weather Local Programs

Snow Amount Potential
Experimental - Leave feedback
04/06/2018 0800PM to 04/07/2018 0800PM
High End Amount

Expected Snowfall - Official NWS Forecast 1 in 10 Chance (109%) of Higher Snowfall
Point_*® Range | i is i eeaep e

~

| 9% ==
What's this?

Low End Amount
9 in 10 Chance (90%) of Higher Snowfall

[ s n s e g w—

|

o ==
WHat's this?

The purpose of these experimental probabilistic snowfall products is to provide customers and partners a range of snowfall

possibilities, in complement to existing NWS deterministic snowfall graphics, to better communicate forecast uncertainties

during winter weather events. For more information visit this project’s Product/Service Description Document, and please
provide us your feedback here.




Paul L. McCord,

e Snowfall amounts
e |[ce amounts
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altimore MD/Washington DC
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lropicaliWeather
Hurricane Season is from June 1 —November 30

FOUR Threats:

*Inland Flooding (Rain)
*Storm Surge (Tidal)
*High Wind
*Tornadoes

GOES-12 IMAGER - VISIBLE (CH @1) - 14:04 UTC L1l SEP 2003 - CIMSS

Hurricane Isabel

National Weather Service
ol Baltimore MD/Washington DC
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e Flooding
— Fresh Water or Storm Surge
e Tornadoes
e Damage from winds or flooding

National Weather Service
52 Baltimore MD/Washington DC







Veryimportantintormation
If your report is severe thunderstorm hail/wind/tornado/funnel cloud

or flooding related, please DO NOT send your report via email!

This type of information is time critical and needs to be relayed to
forecasters immediately.

The best means to get information to the NWS quickly is by the
telephone or Amateur Radio

@ National Weather Service
J vl 54 Baltimore MD/Washington DC




J

ContactInformation

NationalWeather Service, o o o
Stening, VA - 'f".' 18
Phone: Our Spotter Hotline An“
Ernzil: lwx-report@noaa.gov Vi
Welppage:

http://www.weather.gov/washington



mailto:lwx-report@noaa.gov
http://www.weather.gov/washington
http://ht.ly/gVpw305Nchl

* Tornado or Funnel

* Hail — Pea sized or larger

* Rotation within a storm

* Wind — 50 MPH or greater
(sustained/gust and
measured/estimated)

* Damage — Any weather
related damage to trees or
property. Give as many
details as possible (t-storms
or high winds).

R AT " National Weather Service
"l 2 - . Baltimore MD/Washington DC
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REPOrting Criteria

* Heavy Rain — Measured 1” or ' VM

More

* Flooding — Streams, creeks or

rivers out of banks of flooding of

roads from poor drainage
(including coastal flooding)

* Ice Accumulation — Any glaze on
surfaces

* Snow Accumulation — Every 2” or
any accumulation not reflected in
the forecast , and final total

——

o — al Weather Servi
—" altimore MD/Washington

B ———




REporting Criteria

* Fog — Any fog resulting in
hazardous driving conditions

* Tropical — Flooding as a result of
rain and/or storm surge,
tornadoes, wind damage

* Fire Weather — After calling
911, report wildfires (especially

during times of Red Flag
conditions)

‘—~_L__ altimore MD/Was ington DC




ViaKingarStorm Report

=

* Who is making the report?

* What are you reporting?

« When did the event occur?

« Where is the location of the
report?

@ National Weather Service
N 59 Baltimore MD/Washington DC




HOW tO'Reportintormation

. Call NWS Baltimore/Washington if weather is
imminent or occurring: Our Spotter Hotline

. Email delayed weather reports and pictures to:
lwx-report@noaa.gov

. Fill out online form for snow, ice and/or heavy rain
. Contact local Emergency Management Officials

. Relay your report through Amateur Radio when
activated — upcoming slides

National Weather Service
60 Baltimore MD/Washington DC



Show/Ice'Reporti

Submit a Rainfall, Snow and/or Ice
Report

* Required

National Weather Service
Baltimore/Washington

Skywarn ID *

Enter your 5 or & character Skywarn Spotter ID (e.g., AB123 or ABC123). NO SPACE OR DASH. If
your measurement was NOT taken at the location on file with ws, you don’t know your Spotter ID, of
are have difficulty using this form, please email LWX-report@noaa.gov

Your answer

Observation Date and Time *
Eastern time {*** MAKE SURE TO SELECT AM or PM ***)

[rate

mm/ dd/yyyy

i

Snow (and/or Sleet) Amount
To the tenth of aninch, (ex. 2.5). Enter O for trace (less than measurable). Leave blank for none.

Your answer

Freezing Rain/Glaze Amount
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WhattHappens to'the Reportsat
theNational'Weather Servicer?

Received by the staff
Integrated with other
information (radar, satellite, &
spotters)

Used to “calibrate” the radar
Helps in warning decision

The information you provide
can be relayed in warnings, and
real time storm reports!

Web, NOAA Weather Radio,
and the media relay the
information

It’s all about getting information to the people so they can make the

right decisions.

<, @ National Weather Service

62 Baltimore MD/Washington DC



WhatihappensiWhenWe

Partners

ssueaWarning::

NWS

FOX \ec

o The
"“5©@ Weather
Channel

WIRELESS
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altimore MD/Washington



http://www.nws.noaa.gov/com/weatherreadynation/img/WEA_logo.png
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Baltimore-Washing NWS NOAA Weather Radio Information Map v
Mouse over each broadcast service area fo rmation on each transmitter and click anywhere on a transmitter region to
vie /

ton

info d clicl
er = i -up text box)

% Is the best way to receive
watch and warning
information!

Receivers

Can be purchased in Nature
and Electronic Stores and in
Catalogs. They generally
range in price from $15 to
S75

;ﬁ"‘ Baltimore-Washington NWS NOAA Weather Radio
ozl County Warning Alarm &
B MaN KHB-36 (Manassas, YA) 162,550 MHz
- altimaore, . z
PIK  KEC-83 {Balt WMD) 162,400 MH

[CJHGR  wxmM-42 (Hagerstown, MD) 162,475 MHz
B MOR  WxM-73 (Moarefield, Wy) 162,400 MHz
[ FST wWxM-43 (Frostburg, MD) 162,425 MHz

[ cHO KZZz-28 (Charlottesville, ¥4) 162,450 MHz
[ was wNG-736 (Washington DCY 162,450 MHz
I FoR  WZ-2527 (Fredericksburg, Wa) 162,425 MHz

4

altimore MD/Washington




AmateurRadioand’
SKYWARN P

National Weather Service

Des Moines, A



Capital’Area SKYWARN ®
SupportiGroup'\Webpage

National Capital Area
SKYWARN Support Group
WX4LWX

Home Leadershp  Frequencees  Weather Amainess  Net Conrel S2a00e Toots  Scripts  Links

Skywarm spotters, “eyes (NWE) 0fices theoughout the county. The spotters are rained oy local NWVS
mwmmmummmmwmmmm SOME Fed, SCOTHIE H50 M00M SAOWial NS K8 KLuTton
The National Capetal Area Skywarn Support Group

NS Batherore | Hastngion Forecast Ofce n SIeng. Viginia, Ay Sesn recruting 403 Faeng soofiers N1 & exganded Aetwon snce 1050 thare are cunmently ovee $.000 volrinecs who cover
&4 coumes. pius Salsmore Cy and the District of Columbi.

The retwork comEnses 3n 3res Bom the wael of e Susguananca River 3nd Chasapeaios By % e Alagheny NMouttsns 850 from Pe Mascn-Dieon ine down to S Narys. King Gaoge.
Spotsyivania, Orange, Neison,and Highiand Courties.

Who Are Our Spotters?

mmaammmmmmammnwmunummmm mam TQSPON3e Perscnnel
SPONees 316 31 3088, 1O 14 HVCUGN MHEMMANT B3 N MATTY POMESIONS SOMBENd Sii/wanm volunaers Rave A Commen i v 0 (N8 cOMTNYy




SKYWARN Frequencies
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Questions or Comments?

Emaill main SKYWARN email address or call off
lwWireoori@roze, 2oy
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