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CERT Training -
Natural Hazard Topics

Earthquakes & Tsunamis

Watch vs. Warning, NOAA Weather Radio

Hurricanes

Thunderstorms

Lightning, Severe Thunderstorms, and
Tornadoes

~y (Flooding

B :
o EXcessive Heat and Cold
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EXPLANATION
Main Shock Community Internet Intensity
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COMMIUNITY INTERNET INTENSITY MAP
The Comemunity Internst Intersity Map (CIIM) sammarizes
the online questionnaire responses provided by Internes CIDM data reported through 15 December 2003
users. An intensity mumber is assizned to each commuming

ﬁmﬁﬂﬁﬁﬁﬂmmﬁﬂ http://neic.usgs.gov/neis/poster/2003/20031209.html

shaking on the people and smacturas in the compumity.

Ttemlur{ude:imwdeaunamthemnpﬁpmﬂm i by 175, Gaolosical Survey

the average of the mdividaal infersity values in that T{;{:ggfgfma I_u_ﬁ-;?n:ﬁcu;

ZIP Code zone. For more information about CIIM, go to: 16 December 2003

htip - pazadena wr.usgs. govshabe'cahmi backgrouwnd. himd Wiap not approved for release by Director UGS




USGS Community Internat Intensity Map
VIRGINIA

Aug 23 2011 01:51:04 PM local 37.936N 77.933W M5.8 Depth: 6 km |Dised82311a
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Earthquake Safet‘y'

If INDOORS - STAY THERE! - Falling
Debris is your Biggest Concern

Get next to or under a desk, sofa, or
heavy table,

Curl Up (Fetal Position) and Hang On

Wooden Construction Better than
Brick/Concrete (Flexibility)

If OUTSIDE - Get into the OPEN, away
anything that might fall on you.




East Coast Tsunar’?ls

Rare —roughly 1 in 100 year
event in eastern U.S.

None recorded in mid-Atlantic
region to date

Mostly likely to occur as a
result of a 8.0+ magnitude
earthquake along the Puerto
Rican Trench

Most wave energy direction in N/S
dlrectlon

Location of quakes & /& %
near the P.R. Trench -~ 13

[
f‘)%*b Mld—Atlantlc Coast to have
[RF tangentlal impact




Puerto Rican Trenc
Tsunami Simulatior

4 Hour Animation

1000 1500 2000 2500 3000




Puerto Rican Trench
Tsunami Simulation

Max Wave Height Composité (heightsiin cm)




Severe Weather Safety —
Watches vs.

In all instances, are more
Important than watches

WATCH — ALERT product — Conditions are
favorable for the event to occur. Does not
mean event WILL occur!

- ACTION product — Event
~imminent, occurring and heading your way,
2 /J\or-high likelihood of occurring. Take
YIViappropriate action to protect life & property!




NOAA Weather Radio

ey OF

«24/7 Weather Broadcast Mid-Atlantic NOAA Weather Radio

WRM-4T - T82 4THMRe WIRG-T3E - 160 45MAg
Hagersiown, MO (Ch 4) Washington, OC {Ch 3}

WML 43 152 425Nz
Frestburg, MD [Ch. 3]
All Hazards KWWH-38 - 1832 S00Mhg
Gregg Knob, WY (Ch. &)
KEI-T3 - 163 #5MPx
Backbone Min, WY (Ch 1)

i WXAM-T3 - 182 40Mhe
Weather Radio Wioretield, WY fCH. 1)

KEC-83 - 182 400Mhz
Bakimsane, MD (Ch. 1)

KiH-J8 - 182 4T5Mhz
Phiadslphia, PA [Th 4)

IMMEDIATE broadcast
of Watches & Warnings

WEK-BT 142 S00Mhz
Sudlersvile, MD (Ch 5)

WOLE Matzes Weatier Sarvi WL AT 5NN

BEZ-28 - 182 48Nhs Lewea, DE (Ch. T)

Covedy & VA [Ch 3§

-T2« 182 42 g
o B2 A25MNS  \aeL.93 - 182 55Mn:

Hinton, WY (Ch 2)
WXL-B0 - 182 4T5Mhz

*S.A.M.E./Public Alert B i,
Radios are
programmable to local

areas "

KEC-82 - 182 4T5Mhs
Zaksbury, MD (Che 4)

WI-253T - 182 425Mhx
Fredencksburg, WA (Ch 2)

KLY -086 - 182 525Mhr
Mappavile, VA (Ch )

WHNLST - 182 400Mnz
Heathweilie, YA (Ch. 1)

KHE-A7 - 142 55Mhr
MarfolMirever, VA& [Ch T)
WE-4T - 16T TSN

BristokTr-Cities (Ch. T) WO HL2E - 182 425Mhs

Mamie MC (Ch. )

WHG-537 - 162.525Mhe
Windsae, HC [Ch 8)

K.JY-DB8 - 162 45Mha
Makfa, VA (Ch. 2
WHL-42 - 162 40Mng T VAIER ED e 18 45N

Sauratown Men., NC (Ch. 1) Margaretyeiie, NG (Ch 3]

ML Jelersan, NC (TR &)

WE
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All Hazards
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ROAA National Weather Service 2




Wireless Emergency Alerts
(WEA)

Began in 2012

Alerts You “Where
You Are”

Based on Cell Tower
Coverage

Tsunami danger on the coast. Goto high ground or move inland
Listen fo local news. =NWS
Tomado Waming in this area til hhomm 2T, Take shelter now.

Check local media. -NWS

E n a-b I e d O n n eW e r 'IT:n;ﬂn EMERGENCY til khimm 12T. Ternado spotted in this area

Find shelter now! -NWS

£ 012 O n) Cel I/S m art Extreme Wird Waming s srea . (1 6dd. Take shetr.

Hurricane Warmning this area. Check local media and authorties. -
HWS

" A On eS T Typhoon Warning this area til hh:mm 2T ddd. Check local media
VARASS st sthorties. S

NWS: Life-threatening sto
evacuation orders.
Flash Flood Waming this area til hhomm t2T. Avold flcoded areas.

Check local media, -NWS
Dust Storm Warning B hhomm 2T, Remeamber, Pull Aside, Stay
Alve -NWS




NWS Wakefield Web Site

https://weather.gov/akq

&»: NATIONAL WEATHER SERVICE

Links to
Various

Program
Areas &

Data




Hurricanes — The Basics

Hurricanes are, from a Storm
perspective, unigue in nature

o

Thunderstortns
Light *inds

rL ':|- E J
F . Ccearn Tetmperatures
: Warrmer than 80°F

Fhe COMET Pragram

Rég‘—l Isotherms"f1 OF
A A : Warm ocean water and weak winds
irculation Intensity dependent upon

“ temperature contrast/jet stream aloft are favorable for tropical
development




yHurricanes — The Basics (@

Hurricanes From a Satellite Perspectiv

“, rapgy of
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HURRICANE FLOYD NEAR PEAK e
INTENSITY SE OF MIAMI - 16 SEP 1999  F«g




Hurricane Structure @

Size and Intensity do not Match '

rargy oF

lia - Cat 4
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- - - - - .f,,um..-;%
£ Hurricanes in Virginia @
Irene (2011) — Inland and Coastal
Ernesto (2006) — Inland and Coastal

Gaston, Ivan, Frances (2004) — Mainly Inland

— Inland and Coastal
Floyd (1999) — Coastal and Inland
Camille (1969) — Inland****
Donna (1960) — Coastal only
Hazel (1954) — Inland and Coastal
1933 Hurricane — Inland and Coastal

— Willoughby Spit
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1933 Hurricane
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URRICANES PASSING WITHIN 75 NMi OF NORFOLK, VA 1870

NUMBER OF STORMS 1S5 21
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Hurricane Return Period
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Hurricane Threats @
Storm Surge, Strongest Winds

A | i < 1 _\_.:_.
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and

In the RIGHT
FORWARD
QUADRANT close
~ . to where center
,;makes landfall

HURRICANE "LISA"




Hurricane Threeits @’

The abnormal rise in water

level directly associated with the wind and
pressure forces associated with a hurricane

Storm Surge Example — hurricane makes landfall at high tide

171 Storm tide

2. Normal high tide

Mean sea level

Storm Surge is highest in right forward quadrant near center
M as it crosses coast
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Hurricane Threats

STORM SURGE — contd.

Bain. Carpes ey
n-l-m s L'"? ey
"“ m’i. _—— ! | Frederick |
s /

Can reach 10- 15
feet in Hampton 'u
Roads (Cat 3- 4)

Highest in reglo _fﬁ"“f”f; '
since 1900 - 1933N ENaNA=S

_hurricane and  [RESESE

_ |sabel (2003)

‘ ‘1} ﬁw




Hurricane Threats

Storm Surge - Isabel

RICHMOND LOCKS, VA
HURRICANE ISABEL T

SEPTEMBER 2003 i

FLOODING
MAX:
OBSERVED WATER LEVEL 15.2 FT.
MAX STORM TIDE __ F
12.1 FT. ~

STORM SURGE -
MAX STORM SURGE ™
10.8 FT.
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PREDICTED WATER LEVEL




Hurricane Isabel

Storm Surge & Wave Action
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Hurricane Isabg'l

Storm Surge & Wave Actio
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Hurricane Threats
Tornadoes

are

: possible anywhere on
Some tropical 9 siclaust vt \ I

systems ( hurricane/tropical storm ;jf i

-l C|rculat|on

a:a"r ?h

) are prolific
tornado N
producers, other . qoiade.

'“--potentl‘al'
) . (area %,

AW (11ADIUS OF rmmgm M WINDS)

o produce few or

none. ' HURRICANE "LISA"
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L[S -.-.." ' 69 Tornadoes in 3 weeks.
' MM v ‘ [ Previous annual record — 31!




Hurricane Safety. @
What Can You Do? pe=="

Prepare, Prepare, Prepare — NOW IS the time...
BEFORE A Hurricane Threatens!!!

Prepare Emergency Supplies Kit (3-7 days)
Be Ready for Multi-day Power Outages

Bottled Water (1 gallon per person per day)

Non-perishable Foods —

~ - Flashlight(s), Battery Operated/Crank Radio and extra
A Batteries

PRIR Piece Supplies Kit Together Over Time




Hurricane Safety  ©
What Can You Do?
Cut Plywood for Windows —

Retrofit house (hurricane clips) for better wind
resistance

Develop Evacuation Plan — Where will you go??

This is STORM TRACK dependent!! LEFT of
Track is Preferred!!

South to North track...Go WEST

~Southeast to Northwest track...Go SOUTHWEST




..

Hurricane Safety ©
As the Storm Threat Increases

Monitor Approaching Storm - See Weather
Sources

Listen to Local Officials

Evacuate iIf Asked!! — Flood Zones most critical

If Riding Out the Storm — similar to tornado

Remain in Lowest Floor of Building

.

a0

4
/"5 Prepare for Long-term Utility Outages (7+ days)

Protect Yourself/Family from Glass/Flying Debris




Thunderstorm Haz‘ards

Tornadoes | Hail

F

Lightning

o

o
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Lightning Safety @

Thunderstorm Electrification

High CLWC
Low SC-CL

Ice AND Water are
Necessary for Lightning

CLWC = Cloud Liquid
Development Water Content




Lightning Safety

Lightning Strike Development
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Average Number Of Yearly
Lightning Fatalities 1941-2015




nghtnlng Realizing the Danger
2018 Lightning Deaths So Far

2018 Lightning Fatalities

Date D of W |State City Age|Se Location Activity
y Repairing fencing

FL hite 23 Standin

under g
Parkland

trailer
R |Maumelle : Mear tree

jﬂj

Under tree

T

B

L argate 55 §Open area

L Umatilla
i B
Dalton

R 1L ville 5T JIC de home

On beach

& _
3

1=

18 |Friday
2015 |Friday TH  |Kingstaon kI s home ing lawn

18| Tuesday 39| §Cutside hou Cutting branches

Outside house near




= Llghtning - Realizing
1 the Danger P
ABOVE ALL - Lightning is UNPREDICTABLE!!

Can Strike 15+ Miles Away from Thunderstorm
Kansas — July 7, 2012

Officials say the storm was not directly over Nicholas' home. He was killed by a sifs
lightning from a nearby storm.

Wisconsin — August 3, 2014

OCONTO COUNTY (WFRV) Two men were working in tree house Sunday night at 8305 County Highway "E" in the
| Town of Morgan. Meighbor says skies were somewhat cloudy at that time but nothing to be alarmed
L] _
" about.

"It really didn't seem threatening. Then a big cloud came over head and it just stayed there. Then it started thundering.
| Mo lighting just thunder. Mo rain at all," Mommaerts said.

—




WHEN THUNDER ROARS i}

o,

the Danger. _ = Bl =~
i T

TEROTLA
y i
il .Qs,ﬂ

Lightning Can Strike 15+ .\ 7@ Al et
Miles Away from o

a,! .ﬂ
BURGESS 2%

ke
COMET

Thunderstorm e S

3
WINASOR

L
WALTERS

“When Thunder Roars, Go ;Egoytr-\ \+C“PRUN +CUURTL|’—‘|NDQNK N+ ARRSUMILLE

¥
HOLLAND
Bl

I d JJ TORRER
n oors " CLARESNIL H H
: Rain Begins 2 7
BRAGHT - _idgswsc Ligiining Pl6t Fed 18452517 JuyHog
akg—0 " . dE e = L] 0

Lightning Safety RULE # 2

B : :
i Use Your Brain, Don’t Wait
/lvifor Rain”




“When Thunder Roars,
Go Indoors”

Seek Safe Shelter

Tents, Picnic Pavilions
Porches




Lightning - Realizing
the Danger

“Use Your Brain,
Don’'t Wait for Rain”

If OQutdoors —
Soccer, LL Baseball,
. Golf, etc.

Non-Convertible
Automobile —

- “Windows Closed!
. W1§: '__. = %- R
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More Lightning
Safety Rules

RULE of 5: Count # of
seconds between Flash &
“Bang”. Divide that
Number by 5!

BEFORE # of seconds
between Flash and
“Bang” is = 30, Seek
Shelter! Stay inside

/), ‘until 30 minutes since
~ /'y last thunder heard



- Severe Thunderstorms ©
.

Definition — Produce one z
or more of the following: »

Hail
Winds

Wind Damage

Tornado




Tornado History
dog:s 1 :95 0—2006

Totsl Ases log mi)... 1935
Total Length [mi]. 23206

Files Tonadoss 2
Teack Len »50 mi. 5
Pet ShongMickent._.. 20%
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BASIC RULE of Thumb - *Go
Low, Stay Low” |

Seek Safe Shelter

Basement or *Crawl Space* 'b

Lowest floor bathroom, closet or -
hallway

... Crouch down
- s el

. *i :
ff?j‘i*ffj-Use cushions, blankets, coats,
© elc. as protection from debris




Tornado Safety Rules ©

BASIC RULE of Thumb —
“Go Low, Stay Low”

If Outside — Move to
Shelter, If possible

NO Shelter & Outside




After the Storm Passes ©

Targy of

AVOID Damage Areas

Trees Across Power Lines — Could
be Live

Partially Downed Trees/Damaged
Buildings

Smell Gas? — Evacuate and notify
Gas Company

Be Prepared for More Storms!

_ ,f?%"“i Use NOAA Weather Radio, Internet

'ﬁki{sWeather Channel or Local Media

3 i




Flash Flood Safety

Flooding = #1 Storm Related Killer

Source of large
debris flow




P BT

Gaston 2004

otz kakg Stara,.Total Precip (dmd—don ib.lﬂ?'qﬂ-.\u'l-l}*




Flash Flood Safety (@

Gaston 2004 in Rlchmond

A =




Rule of Thumb #1 — Get to High
Ground!!

Be Aware of Rapid Water Rises

. Riveri 1e lo 3'(':.lfaza ‘d Chart for Adults
EVACUATE if you feel threatened |t n—

HIGH
DANGER ZONE

ALMOST ANY SIZE ADULT IS5 IN DANGER

May be necessary even if warning
is not issued!!

L 3
n e

A

A

| [N

HA JUDGEMENT ZONE

) ‘

. |Low !-l e
DANGERN | |

.

T S e —
L

5,00 8.00 | 10,00
5.00 700 2.00 11.00

VELOCITY (fps)

SOURCE: LISAR. "Dioswnitrmm Mozord Clouifontion (uidelines * 1 788

DEPTH OF FLOODING (t)
I X :.Nn w




Flash Flood Safety @

Rule of Thumb #2 — “Turn
Around, Don’t Drown”

2/3 of flood deaths from people ._ .

driving through flooded roads
79% of flood deaths in 2009

No way to tell if road/bridge is still
there




Rule of Thumb #2 — “Turn
Around, Don’t Drown”

Takes < 2 feet of moving
water to “float” a vehicle and
move it downstream (cars are
NOT boats!)

If
is UNKNOWN, or you can’t
see center line, TURN

| IAROUND!!

DEPTH OF FLOODING (ft)

p'l-"'
Y 1~

§ &
'% E

4“#

Riverine Flood Hazard Chart for Cars
Depth — Velocity Danger Levels

HIGH DANGER ZONE

OCCUPANTS OF ALMOST ALL PASSENGER VEHICLES ARE IN DANGER

JUDGEMENT ZONE

DANGER LEVEL BASED ON
ENGINEERING JUDGEMENT

---ﬁ=_!_--
u .

600 800 1000 16.00
VELOCITY (fps)

SOURCE: USBR. “Downstream Hazard Classification Guideline:

0.00 2.00 4.00 1200 14.00

s.” 1988




Excessive Heat Safety ©

Heat Index 1s used to define excessive heat

Heat Advisory threshold - afternoon Heat Index
105° to 110° for 2+ hours

threshold - afternoon Heat Index
2 110 ° for 2+ hours

NOAA's National Weather Service

Heat Index
Temperature (°F)

90 92 94 96 98 1Ill.'l 102 104 106 108 110

Relative Humidity (%)

Likelihcod of Heat Disorders with Prolonged Exposure or Strenuous Activity
[ Caution [ Esxtrema Caution B Danger B Extreme Danger




Excessive Heat Safety @

Avoid Midday and Afternoon WorkiPlay
Wear Light Colored, Loose Fitting Clothing

Drink plenty of Non-Alcoholic/Non-Caffeine
beverages, especially WATER

Use air conditioned areas as much as possible

REST, If feeling fatigued, nauseated or dizzy




Life threatening cold extremely rare in
Virginia

Most likely in mountains

Wear of lightweight, loose
fitting clothing

Wool, newer synthetics

Avoid over-exertion while shoveling
snow

HEYEUYEEYE Y N

&) Wind Chill Chart &

Winad Chilll (*

i
: 3
i
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One Final Item

Ventilate Alternative Heat
and Electric Sources!!!

Deaths related to Hurricane sabel

Number

Power outage led to Va carbon
monoxide deaths

08:02 PM EDT ui Sunday, June 14, 2009

13Mews

PORTSMOUTH(AP) -- Portsrmmouth fire officials say a truck that brought
down a power line inadvertently setin motion the events that
ultimately saw three people die from carban monoxide poisoning.

‘ Capt. Paul Hoyle, a spokesman for the fire department, says officials
" believe that the outage led people in a rental home here to bring a
gasoline-powered generator inside the building.

i, B
S o ge—

Confirmed

Locality Date Cause

City of Richmond 09.18.03 Drowning 1

City of Richmond 09.18.03 Accident, 95 1

Chesterfield County  09.18.03 Falling tree 1

City of Richmond 09.18.03 Tree fell on home 1

Fluvanna County 09.18.03 vehicle collision with fallen tree a

Albemarle County 09.18.03 vehicle hit tree 2

hew Kent County 09.18.03 Falling tree 1

Accomack County 09.18.03 Tree fell on trailer 1

(Parksley)

City of Harrisonburg ~ 09.18.03 Drowing 1

Henrico County 09.19.03 Drowing (car in creek) 1
(found)

Chesterfield County  09.19.03 Carbon monoxide poisoning (poorky 2 I
{found) ventilated generatnr)

City of Hopewell 09.19.03 Falling tree limb (storm cleanup) 1

City of Stauntan 09.19.03 Carbon maonoxide poisoning (poorly 1

ventilated generator)
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Are There Any
Additional
Questions?

= |t william.sammler@noaa.gov




