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Things to take away from the training:

 What we do at the office
* Why we need spot-

%potters are activated
weather phenomena to look for

 What and how to report

why

* Importance of your report
e Points of Contact
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y we do

°  The National Weather Service P
Forecasts and Warnings:

— o Progtact Life aned Progerty for All Aggeries)

)
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Data and Products to: 4
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Public Forecasts

« 34 Counties in four States

5 separate coastal zones
Hydrologic Forecasts

« 150 non-tidal observation platforms
0 forecast points

e Issue 4or!ca4ts for four states with a
' diverse topography.

« 8 Terminal For
Marine Foreca#
« Sandy Hook NJ to Fenwick Island DE
« Entire Delaware Bay
 Surf Zone forecasts

Fire Weather Forecasts
« 5 forecast zones in 4 States




How we do it

« Staff our office 24/7/365 as we are considered emergency personnel.

*Use a series of servers with live data stream known
(Advanced Weather Interactive Processi

Ing shifts that change weekly.

owed to issue weather warnings/advisories




750,000 Watts of Transmitted power
Transmits power in very brief pulses (.00157 sec)
11.1 cm wavelength

28 foot diameter dish



WSR-88D Associated with the Dover
Air Force Base

d in Ellendale State Forest
ex County DE




LOCATIONS OF WEATHER FORECAST OFFICES recast Office is 1 of

oss the United States
eas territories.
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County Warning Area

Our CWA has great radar coverage from every direction, but we still use ground truth reports
during active weather...We are only as good as the information in which we receive.
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Why we need spotters

*Radar limitations (beam height & resolution...effective resolution
decreases with distance...radars do not see tornadoes)

*\/ery high percent of weak tor“ures less defined)
!a -||me verification (adds credibility, enhances public response,

and improves warning accuracy)

*Eyes and Ears for NWS throughout CWFA
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Why we need spotters

Radar
Horizon




Tiered Approach of NWS Products

Storm Prediction Center will issue
Severe Weather outlooks; our forecast
office issues a Hazardous Weather

Outlook that will contain information

about possible active weather.
Stor iction Ce tes
t offic ill
ISS derstorm/Tornado
O u tl O O kS W_atQhes. ..our forecast ofﬁ(_:e relays then
L this information to the public.

All the Severe Thunderstorm and
Tornado Warnings are issued by Mount

il
:;\?(:Il‘lt WatCheS Holly.

Warnings /
Advisories

Certainty of Event
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Watch vs. Warning

*\Watch - Atmospheric conditions are favorable

(or could become favorable) f e development
of severe thunderstorms/tornadoes which could
oduce severe weather — remain alert and watch

he sky.

\Warning - Severe weather Is occurring or Is
Imminent — take protective action.




NWS Forecast Office Philadelphia/Mt Holly Mount Holly, NJ

i Weather.gow = Mount Helly, NJ Weather Forecast Office
Customize
Your

Weather.gov Current Hazards ~ Current Conditions Radar Forecasts Rivers andLakes Climate and Past Weather  Local Programs

City, 5T Click a location below for detailed forecast.

Watches.

3 hdvisonss Be carefu
— where yo
| Get Weather | click!

Gale Warning
Small Craft Advisory

Special Weather
Statement

Marine Weather
Statement

Privacy Policy

Hazardous Weather
Dutlook

Short Term Forecast

Last Map Update Tue, Apr. 26, 2016 at 5:09:25 pm EDT

Radar Current Weather Rivers & Lakes Satellite Weather Information Forecast Maps
Display

/g Text  Products
/\j\j\

fw"“’ Hour by Hour Forecast Text Products Marine Forecasts Climate Information Skywarn Submit Storm Report
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Ways to recelve activation notice

* YahooGroup...... Likely going aw ill be replaced with
something else... TBD.. .stﬁne‘

d Twitter---for reports and general information as
well...direct links are on our website

 Hazardous Weather Outlook




* Beganin 2012
e Alert You

on Cell Tower

* Available on most
2012 and later
cell/smart phones

* More Info:
ctia.org/wea

WEA Message
Tsunami danger on the coast. Go to high ground or move inland.
Listen to local news. -NWS
Tornado Warning in this area til hh:mm tzT. Take shelter now.
Check local media. -NWS
Extreme Wind Warning this area til hh:mm tzT ddd. Take shelter. —
NWS
Hurricane Warning this area til hh:mm tzT ddd. Check local media
and authorities. -NWS
Typhoon Warning this area til hh:mm tzT ddd. Check local media
and authorities. -NWS
Flash Flood Warning this area til hh:mm tzT. Avoid flooded areas.
Check local media. -NWS
Dust Storm Warning in this area til hh:mm tzT ddd. Avoid travel.
Check local media. -NWS




« Strong Winds

does

FI
. Liéhtning (Not a descriptor for severe weather)

* Winter Weather




Thunderstorms
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Thunderstorms

The Thunderstorm

A thunderstorm is a process which takes heat and
moisture near the earth's surface and transports it into

the upper levels of the atmosphere.

At any given morment, it is estimated there are 2000
thunderstorms in progress around the ward.

Less than 1% of all thunderstorms produce hail 34" in
diameter or larger, and/or strong downburst winds.

A small fraction of storn s that do becom e severe
actually produce tomadoes .

No place in the United States is completely immune
from the threats of severe weather. Severe weather
can strike at any place, and at any time!




Thunderstorm Ingredients

® An ample supply of Moisture
»  Freferably in the l[ower and mid levels of the atmosphere.

B Gulf of Mexico
B FPacific Dcean

e Sufficient instabiliy

»  WWhen an airmass is given an initial push upwards, it wall
continde moving in that direction wwithout addifional force.

® A source of L

Differential heating
Crographical effects
F rontal boundaries
Cirylines

Landf5ea breeres




Thunderstorm Life Cycle

o, . n‘ d

We are most concerned with the mature and dissipating stages in regards to
severe weather potential.




The Thunderstorm Life Cycle

¢ The Developing Stage
» Charactenzed by a single updraft
within the thunderstorm.
» As precipitation bedins to fall out
af the storm, a downdraft is
produced.




® The Mature Stage
» filarked by the co-existence of
an updraft and a downdraft
within the thunderstarm.

MATLURE FTAGE




The Thunderstorm Life Cycle

¢ The Dissipation Stage

» The storm becomes
dominated by the downdraft,
wehich moves away from the
storm and cuts off its inflow.
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triCCer FE
thunderstorm
dew eloprment as
it encounters
additional warrm,
rmioist, unstatble
alr.

OIS SIPATERG STAGE
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Outlooks

Previows:

1. See Text
2. Slight (SLGT)

3. Moderate (MDT)
4. High (HIGH)

I Currant:

’ 1. Marginal (MRGL) - replaces the previous SEE TEXT and now is described with Categorical line on the SPC
Outlook.

2. Blight (SLGT)

3. Enhanced (ENH) - replaces upper-end SLGT risk probabilities, but is not a MDT risk

4. Moderate (MDT)

3. High (HIGH)

The examples below juxtapose the current (left) and the previous (right) outlook graphics for the all categorie as opposed to the
previous SLGT/MDT/HIGH.

AT = AT -
Current 2011/04/27 1630Z Day 1 Categorical Outlook (Current Areal Previous 2011/04/27 1630Z Day 1 Outlook Graphics (Previous Areal
Outline Product Example | KMZ | SHP) (Top) QOutline Product) (Top)




THUNDERSTOR 2 - SLIGHT
(no label) (SLGT) (ENH)

| No severe* Scattered Numerous
thunderstorms severe storms | severe storms
expected possible
Lightning/flooding Short-lived and/or
| threats exist with not widespread, | andlor widespread,
all thunderstorms isolated intense a few intense

storms possible
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* One or two fomadoes
* Reports of strong

winds/wind damage | wind damage
* Hail ~1°, isolated 2°

* Winds to 40 mph
* Small hail

* NWS defines a severe thunderstorm as measured wind gusts 1o al least 58 mph, and/or had 1o al least one Inch in diameter, andVor a tlomado. All thunderstorm
categores imply lightning and the polential for flooding. Categornies are also ted to the probabiity of a severs weather avent within 25 miles of your location




Tornadoes




Tornadoes

 Aviolently turning column of air pendant from a thunderstorm
cloud and in contact with the groun‘
» In Mid-Atlantic region, m&ﬁmon In spring and summer

»M can occur anytime of year

« Rated by estimated wind speed (Enhanced Fujita scale) with
EFO the weakest, EF5 the strongest. Most common tornadoes
In Mid-Atlantic region: EFO, EF1




" How they form

TGN PR

WEST WIND (5,000 FT)

LROTATIONTILTS
| omiﬁomzonmr S
[OVERTICA L et

i MUPDRAF ﬁm
- SOUTH WIND

| (INFLOW)
EAST WIND (SURFACE)

Supercell Thunderstorms — Strong Instability and Shear




Tornadoes, what to look for

e

Lowering of cloud base...wall cloud

Funnel cloud...does not touch the Depending on line of vision, could see a
S ground moving debris cloud on the ground



http://www.stormgasm.com/3-7-09/3-7-09.htm

EF0 and EF1 Tornadoes

® \Neak Tornadoes

» 80% of all tornadoes

» Less than 5% of

tornado deaths.
» Lifetime 1-10 minutes.

* Path length up to 3

miles
* \Wind speed 60 to 115

mph.
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EF2 and EF3 Tornadoes

e Strong Tornadoes

» 19% of all tornadoes

» Less than 30% of
tornado deaths.

» Last 20 minutes or
longer

» Path length 15+ miles.

» Wind speed 110 to 205
mph.




EF4 and EF5 Tornadoes

® Violent Tornadoes

» Account for only 2% of
all tornadoes but
result in 70% of all
tornado deaths.

* Path length 50+ miles.

* Wind speed over 205
mph

» |ifetimes can exceed
one hour.
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- Tornado Damage

Wantage, NJ 2009



July 9, 2015 Til wnship
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Tornado Myths

@ Myth - | heard a loud noise and it sounded like a train...it had to be a tornado.

Truth - Any very strong wind will make a “roaring” noise or sound like a train — the sound depends on the wind
speed, local terrain, obstructions to flow, and atmospheric conditions.

@ Myth - The wind twisted the metal on my shed...the trees that were blown down are twisted...it had to be a
tornado. '

Truth - One generally cannot look at any individual obj determin mage was caused by a tornado
or straight-line wind. The total damage pattern and ebris is strewn in relation to other debris is a better
indicator of the causative effect. A straight-line wind can cause an object to twist as the destructive force of the
ject can cause uneven stress loads with different failure points.

to seek shelter from a tornado under an overpass.

Truth — Overpasses are not a safe place to take shelter. They can funnel the wind flow and increase the strength
of the wind. They do not provide protection from flying debris. In addition, parking your car under or near an
overpass creates a hazard to other motorists trying to pass through the area. Virtual traffic jams have been
created by motorists gathering under an overpass.

@ Myth — We should open our windows if a tornado approaches.

Truth — Stay away from windows if a tornado approaches. If your windows are closed, leave them closed. Your
house will not explode due to the decrease in pressure within the tornado. If the tornado is close enough to your
house that it experiences a significant and rapid drop in pressure, chances are the wind and debris will have
damaged or destroyed your house before the minimum drop in pressure occurred.

o ATHOSP
o,
w
%
<]
o /4
% &
g <
4

ATy
) £,

\\“"4(

&

nyg3s

)



Cnggtar County Tornzdeo Atguse 29, 2008
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Crigsiar Colriey Tornzele Atgise 29, 2008
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i Tornado Safety in Your Vehicle

e Do not try to outrun a
tornado.

¢ Abandon your vehicle
Immediately and seek
shelter in a nearby ditch
or low area, but be
cautious of flood-prone

= areas.

Bs e Protect your head from
¥~ flying debris.







Couresy SEM Equpment Legghion AL & WHNT-TV Huntswile, Al
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nburst)

Straigﬁt-line Win

-
-

Leading edge of gust front is found underneath the shelf cloud.




Straight-line Winds (Downburst)

* Severe winds are usually generated by the thunderstorm’s downdratft.

« These strong winds often are c-for ah.

mwinds blow from one direction and do not swirl.

» Damage caused by these winds falls in one direction.

* Winds can gust upwards of 100 mph.

Wet Microburst



IS

B S

I Life Cycle

FORMATION -
Evaporation and
precip. drag
forms downdraft

accelerates and
strikes ground

IMPACT - DISSIPATION -
Downdraft quickly Downburst moves

away from point
of impact




Dallas Cowooys Trainlng Feelliny

Roof Collziose-V/lzy 2009

ATy
) £,

\\“"4(

&




In case you don’t have an anemometer

Wind Speeds

e 25-31mph
* Large Branches in motion; whistling in telehpone wires
e 32-38 mph
* Whole trees in motion
® 39 -54 mph
* Twigs break off of trees; wind impedes walking
e 55-72mph

* Damage to chimneys and TV antennas; pushes over
shallow-rooted trees
e /3-112 mph
*» Peels surface off roofs; windows broken; mobile
homes overturned
e 113+ mph
» Roofs torn off homes; weak buildings and mobile
homes destroyed; large trees uprooted




Derecho

A derecho is a complex of thunderstorms or a mesoscale convective system (MCS) that
produces large swaths of severe, straight-line wind damage. Specifically, for an MCS to
be classified as a derecho, the following conditions must be met:

*There must be a concentrated area of convectively induced wind damage or gusts
equal to or greater than 58 mph occurring over a ength of at least 250 miles.
*Wind reports must show a pattern of chronologic‘ession in either a singular
swath, or a series of swaths.
*There must be at least three reports of EF-1 equivalent damage separated by 64

| |i!a@ters or more , and/or measured convective wind gusts of 74 mph or greater.

. ore than 3 hours can elapse between successive wind damage/gust events.
Derechos occur year-round but are most common from May to August. Derechos form
in @ wide spectrum of large-scale weather patterns and occur in a broad range of air
mass instability and low to mid-level winds shear environments. The majority of events
fall into three jet stream patterns:

*Well-defined approaching upper level disturbance

*Upper-level ridge of high pressure

*Zonal west to east flow
In the last two patterns, the forcing mechanism for the development of a derecho can be




i " Derecho Event — June 30, 2012

This is a full length IR satellite animation of the derechos progression from the Mid-West through the Mid-
Atlantic states. The orange colors represent cloud top temperatures near -60C while the dark brown and
grey colors represent temperatures below -80C. The colder the temperatures the taller the storms are and
the more powerful the‘;i become.
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e v i o B —|’“J —‘IV This is a 6-hour loop from the KDOX Doppler Radar

s B - e 1El 28 38 Lol Se 68 7B

w1z e e N .?';L'LW-U - B ':_jff_. AL i (located in northern Sussex County, DE). This shows
;&e e SR LIRS e D ALy the intense derecho approaching from the west,
T e e R then quickly moving across Maryland, Delaware and
i S0 R | rac ' southern New Jersey. Note the brighter colors
— Z especially across southern New Jersey, where the

intense storms caused the widespread damage.
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Hall
« Frozen water droplets that congeal together.

* Severe hail 1s 1” 1n diarr‘ge‘f a quarter)
~a very strong thunderstorm updraft.

« Large hail stones can fall at speeds 100 mph or faster.

« Causes more than a BILLION dollars in damage to property
and crops every year.
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Halil

« Try to estimate size or use a ruler to measure .

« Can make your own hail“

te hail size to marbles since they come in

. ]

What size are your marbles?
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Damage to Field Corn — Lebanon County PA —
July 1, 2004

Muncy, PA




Huail Size Estimates

Pea Size Golfball
v 0257 v 17357
Penny/Dime Hen Eceo
v 075 / 200
Nickel Tenms Ball
v 0887 v 2507
Quarter (Severe) Baseball
v 1007 v 2757
Half Dollar Grapefrut

v 1.507 v 400







6.5N, 17 3/8 IN
circumference,
weight 1.33 |bs

Vivian, SD
July 2010
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Flash Flooding

« Number ONE weather related killer

 Rapid rise of water levels to flooding conditions within six
hours of the causative event

« Causative events ‘

« Heavy Rain
 |ce Jam (formation or break) ‘

Dam Break

e highly localized

« Significant amount of rainfall in a short period of
time. . .threshold amounts vary across region

e (Cause rivers and streams to swell above their banks
* |nundate low lying areas
« Can completely wash roads out

* Can affect downstream locations miles away from where
rainfall actually occurred
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Flash Flood Safety

® Do notdrive into or through ® [Donotattempt to outrun a

flooded roads, underpazses, or flazh flood on car or on foot
love =pots, or over bridges

covered by wiater. The water

may be too deep to allow = afe
passage of ywour wehicle. ® Evacugteyour home ar

business f necessary.

® [|f water threaters, mowve to
higher ground immediateh.

® Abandon your car immediate by

if wour wehicle becomes caught ® Flazhfloods can occur at
in reingweater. Aoamater depth night... be extra cautious.
of only one foot & encugh to ® Flashfloods are espeacially

cause c¢ars to become buoyant
and be swept amay. Most flash
flood deaths occurin

automobiles.
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rapid in hilly or mountainous
terrain.




National Weather Service Administration AAMVA| Motor Vehicle Administrators
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FLOODED
TURN AROUND
DON'T

For important, life-saving information please visit

http://tadd.weather.gov

U.S. Department N Shevecie Mo
py ciioworcion (g FLASH).{
f.f Federal Highway American Association of At

IRNCE FOR SAFE HOMES
www.flash.org
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Lightning

Lightning

e Second Leading Weather-
. Related Killer

» Although, most people struck
by lightning live, but may have
recurring health problems!

— & Lightning Can Strike Many
..  Miles from the Storm

» Often known as the "Bolt from
the Blue"

e |[f You Can Hear the
Thunder, you are Close
Enough to be Struck!




—

Lightning Continued

_ Lightning Deaths by Location
= ,’

Under Trees
W Water Related (Fishing, Boating, Swimming)
W Open Fields (Ball park, playground)
W Farm and Road Equipment

Radios & Telephones

B Other or unknown locations

e Four times hotter than the
surface of the sun

» 50,000°F
® 100 million to one bhillion volts




Lightning Fatalities by State, 1959-2011

Source: Storm Data
Alaska -0

D.C.-5

Hawaii - 0

Puerto Rico - 33

Fatalities
1959-2011 15 g

105 110 109 §




seconds. If you count
sh of lightning and the crack of thunder and
e number of miles away from you.

between the lightning flash and the crack of
distance of 2 miles.




WHEN THUNDER ROARS

GO INDOORS!

lightningsafely.noaa.gov

—
Go and stay inside for at least 30
minutes before venturing outside after
the last flash or clap of thunder.










Winter Storm

e Watch/Warning for Snow:

e Average of 6 inches in northern N ost of PA
e 5inches in southern NJ a&the and on the Delmarva
isory for Snow:
inches in Northern NJ and most of PA
® 3 inches elsewhere

e Blizzard Warning:
e Winds 35 mph or higher and
e Visibilities less than 1/4 mile
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e Watch ning for Ice: -
e 1/4 inch accumulation in the Mount Holly
CWEFA.

on up to 1/4 inch.




Winter Storm (continued)

e High Wind Watch/Warning Criteria:
e 40 mph or higher sustained wi

e wind gust 58 mph or ﬂfo ur or longer
igh Wind Advisory Criteria:
9 mph or higher sustained winds or

e wind gust 46 to 57 mph for one hour or longer

e Wind Chill Advisory Criteria:
e -10(-15) to-25 deg F depending on location




New 12 Hour Snowfall Criteria




Winter Precipitation

COLD AR

Project ATMOSPHERE

AMERICAM METEOROLOGICAL SOCIETY

EE
g

NS USATODAY The Weather Book

;g;
w - o
e & v, ~
Dt Pt
g



Rain

e T=0C

The COMET Program
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Winter Storm
February 5-6, 2010

WFO

WFO upton, NY

State College, PA

WFO
Sterling, VA

< 1inch
1-6 inches

6-12 inches
12-18 inches
18-24 inches
> 24 inches

WFO
wakefield, va



Storm Total Snowfall - October 29th 2011

Storm Total Snowfall
(inches)

1-2 -2
3-4 N 13-14
5-8 15-18
7-8 17-18
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1. 30.7”-Jan7-8, 1
2. 28:5” -4
3, 238
4" — Jan 22-24, 2016
1.3” — Feb 11-12, 1983
.0” — Dec 25-26, 1909
7. 19.4” — April 3-4, 1915

8. 18.9” — Feb 12-14, 1899
9. 18.7” - Feb 15-18, 2003
10. 16.7” — Jan 22-24, 1935




Measuring Snow

Get a snow board (2’ X 2’ to 3’ X 3’)...Plywood or something similar

Find a clear spot in your yard not to close to your hom t under trees, etc

Before the storm, place snow board outs‘

snow begins, measure approximately every 6 hours. Report to nearest 0.1 inches.

be wondering, why only every 6 hours. Well, studies have been done that
show the human error introduced in more frequent measurement negates the more frequent
measurement. At our office, we do not measure hourly!

If its windy, the snow could blow away, at that point, use your best estimate.

After snow has stopped, take 4-5 representative measurements of the depth, average them
together and report the snow depth...to the nearest WHOLE INCH. Round up. Do NOT
include the 6 foot snow drift in the measurement! Use your judgement whether to include a
zero in the measurement. If your lawn has 1 or 2 bare spots, then probably not. If your lawn
has a lot of bare areas, then a zero value would be representative.
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*  Winds esti or measured to meet sever us your peak wind
yourp
gust t : | '

* Downed trees or wires
ural damage
er.&
tornadoes!

as fallen...especially an inch or larger.
» Any road flooding caused by heavy rains.

* Any rivers cresting their banks.




How to report

e Call our office: 1-800-523-4129

Only to report severe weather...Do not give to friends
etc/post online.

« Give us your spotter ID - ‘

us your location; try to be as detailed as possible (road address,
ty, state) AND Give us time of event

* Report type of weather experienced...hail/wind/tornado, etc

« Amateur radio net controller using normal reporting protocols
« Email at Phi.skywarn@noaa.gov

» Facebook and Twitter

e “Submit Storm Report” Lower Right of our Website
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mailto:Phi.skywarn@noaa.gov

How we use your report

f@ued.
otify forecasters tha&ning needs to be issued If
y in effect.

» Help downstream residents that the storm may affect.

« Helps to verify Warnings we

* Provide weather information to the general public
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Downburst o%,ornado?
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Downburst or Tornado?
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National Weather Service Coc
— Larry Nierenberg La
09) 261 - 660

odinator:
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mailto:Larry.Nierenberg@noaa.gov

HEW JERSEY

BURLINGTON COUNIY...

MOUNT LAUREL 1.2 1036 PM 10/29
FLORENCE 1.2 1138 PM 10/29
MOUNT HOLLY WEOC 1.1 100 AaM 10/30
TABERNACLE 0.3 954 PM 10/29
CAMDEN COUNTY... I
CHERRY HILL 1.0 713 PM 10/29
.GLOUCESTER COUNIY...
HATICHAL PARE 0.3 800 PM 10/29 SLEET SNOW MIX
LHUNTERDON COUNTY...
HOLLAND TWE 1lz2.5 700 AM 10/30
2 SE WARREN GLEN 1lz2.5 614 PM 10/29
EINGWOOD g.0 924 PM 10/29
WHITEHCUSE STATICHN 8.3 642 PM 10/29
FLEMINGION 2.0 700 AM 10/30
HMERCER COUNTY...
HOPEWELL TWFP 7.0 700 AM 10/30
PENNINGICOHN 7.0 700 AM 10/30
HOPEWELL 8.3 903 PM 10/29
EWIHG 3.2 1106 PM 10/29
HMIDDLESEX COUNTIY...
WOODERIDGE 5.6 1149 PM 10/29
WOODERIDGE TWP 2.3 821 PM 10/29
HMETUCHEN 4,6 1154 PM 10/29
CHEESEQUAKE 4.3 138 AM 10/30
LHONMOUTH COUNTY. ..
CRELM RIDGE 1.3 700 AM 10/30
HMORRIS COUNTY. ..
LAKE HOPATCONG 17.0 700 AM 10/30
MARCELLA le.a 917 AM 10/30
= QEMM% ROCELWAY 16.4 1225 &M 10/30
T.AME VATT.RY 1A N 1137 PM _1n/2a

National Weather Service
Philadelphia/Mt. Holly
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