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Part 2: Severe Weather, Winter
and Hurricane Climatology, and
Thunderstorm Meteorology.

National Weather Service, Wakefield VA
http://weather.noaa.gov/akq




£)Basic SKYWARN Taining &g

Severe Thunderstormieimatelegy

Pazi Saasorn — Aoril inrouen July
Car, hapb f anytirnall

Lopie] Fornzicle 'ason — Sjorife]
ifireje)rl =il |

Sieirlificzui 2all Tornzdoss Bossivle




L

IRINgL
tology.

Clima

SKYWARN i

IC

Q

Q)
0

S

Q
Q
S

S
N
”

L)

T

QU

(S)
R

-~




p / . ™ ...@&? 1‘ |‘ , 2, L™y /
S ; &f' L e
- g il A
i iy B A : " &0
' < N [ ot
S : T I . '{ P (3 1, : ‘l:s
4 e ) ] ;*' g . t - _




atology (Spring/Stimme

= - p r | U o b, P Y 5 i
T, | S ; 5 = y < 5 : RSy
=t R . N 4 : / 5 i, 7 ; . : ‘S
{ g I 2" N
i i{ § o, 7 i, A i
MY - . . o 4
' 4 1 : L, ' ¥ -~
q w f =2 i . . 4 . 73 A
1, = = - 5 i !
d = . &
\ ‘I \\\ 5 e -~ 0, %
B 7] . 2 1 X W g
. i * St : " 2]
: e Ay L : - i
! / s
i g 1 .’/
[/ ™, A N it :
¥ = -
4
: d {"' \
5

= B ) th "
PR [ ol < Tornado Reports ’ ; I N \orr;gﬂ:)n z(:;:;)rts
- B - ;. L" 1:’ = 1 (Spring) j—- 1, , e : ] - ) I./ /"III' ::“‘\- i
| 2 I 7 A1950-2001 Y wds N gL




Tornado Climatology. (Fall)
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Winter Climatology.

Seasonal ' Snowfall Highly:Variable

lce Storms are Occasional
@ccurrence

Below Zero Tlemps are.Rare

Nor‘easters Generally: Provide Viost
SignificantWinter: Precipitation
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Richmond Historical Snewifall
SNOWFALL VS. TEMPERATURE

AT RICHMOND (1898-2003)
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Norfolk Historical Snewiall
SNOWFALL VS. TEMPERATURE

AT NORFOLK (1901-2003)
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Hurricane/Tropic

al Storm Climatology

Tropical Threat both Coastal and Inland

\
Isabel (2003)

Hazel (1954)

~ Wind/Storm Surge

1933 Hurricane_

Innland Flooding
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Norfolk Tropical Cyclone HIiStonR
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TROPICAL CYCLONES PASSING WITHIN 75 N.MI. OF NORFOLK, VA  1886-2002
(SITE LOCATION MOVED TO 37.1N, 76.8M) o
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Norfolk Hurricane Hist@l.
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CHART 3
(SITE LOCATION MOVED TO 37.1N, 76.8W)
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Norfolk Hurricane Hist@l.

SITE: NORFOLK, VA

\ERAT BARE bibS LESAN Vet SR REadl DS bhnad bALET b
SUMMARY FOR HURRICANES AND TROPICAL STORMS:
MMBER OF YEARS: 117
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MEAN
RETURN PERIODS

HURRICANES
WITHIN 75 NM

CATEGORY 1 20 YRS
CATEGORY 2 58 YRS
CATEGORY 3 120 YRS
CATEGORY 4 290 YRS
CATEGORY 5 >500 YRS
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TROPICAL CYCLONES PASSING WITHIN 75 N.MI. OF NORFOLK, VA . Lottt
(Note: Storm intensity is detersined at tise of closest spproach to site) 7 % UE] 135 195 (KTS)

MAXIMUM SUSTAINED WIND (1-Minute Average)

CHART 9
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Thunderstorm Meteorolegy.

Thunderstorm Life Cycle

Towering Cumulus
Mature
Dissipating

Supercell Thunderstorm
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Thunderstorms — A Convective Phenemena

! L
IADVE {ION - horizontal E’

COOL SURFACE | WARM SURFACE

Con vection — A vertical circulation caused by
solar heating of the earth’s surface

W
SOTHIRY
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Thunderstorms — Towering Cumulussstage

40,000

Towering Cumulus Stage

ToweringiGamuiiusiStage

Warm air near the
ground, heated by the
sun, rises, cools and
condenses to form
cumulus clouds -
UPDRAFT develops
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Thunderstorms — Towering Cumulussstage

- Cumulus
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Thunderstorms — Towering CumulusiStage
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Thunderstorms — Mature Stag

Maturestage

Updraft persists and

strengthens; Rain falls.
Precipitation drag and
evaporative cooling
create DOWNDRAFT and
OUTFLOW boundary
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Thunderstorms — Mature Stag s
7i ha'erstarm w/MultiplelUpararnts
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Mature Thunderstorm . | Collapsing Thunderstorn
Strong Updraft Microburst Occurrence
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Suspended Ice/Large Drops _Suspended Ice/Large Drops.

Crash to Ground

kakq Xsect Ref1 (dbZ) Mon 18:297 17-Apr-00 kakq Xsect Refl (dbZ) Mon 18:467 17-Apr-00
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Thunderstorms — Dissipating' Siage

Dissipating Stage

Downdraft cuts off storm
Iinflow, remoyving energy.
source. Storm gradually
weakens and dissipates.

Dissipating Stage
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Thunderstorms — Supercell Thund

Supercell Thunderstorm Characteristics

Nearly Always' Severe (Hail/High Winds)
Cause of Nearly all'/F2+ Tornadoes

Most Common West of Appalachians
Seen 3-5:Days per Year-in Mid-Atlantic

Radar Sighature -
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Thunderstorms — Supercell Thunder torms

Aprll 1, 1998

Radar Reflectivity Wind Motion
(PreC|p Inten5|ty) and

filnl ? o bl
”‘1’ h Note: Radar is off bottom right corner of both images
I
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Thunderstorms — Supercell Thunderstoerms

April 1, 1998 — Hanover lierado
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April 28, 2002
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Thunderstorms — Supercell Thundersterms

April 28, 2002 LaPlata iernado

La Plata, Masyland,
TomadoFath G
Apnl 28, 002

Tornado Intensity Scale

i"‘ FO Gale tomado
== (40-71 mph)

F1 Moderate Tornado
(73112 mph)

D F2 Sr;m.f'cm:Tnm.ldn
(V13157 mph

3 Severe Tornado
(158-206 mph}

F4 Devastating Tornado
(207 J‘ﬂ'l -phl
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Thunderstorms — Mid Atlantic Tioriadees

Petersburg VA Tornado
LaPlata MD Tornado —4/28/02 8/6/93

Dinwiddie VA Tornado — 3




Thunderstorms — Squall’ Lie

Squall Line Characteristics

Damaging Winds on Leading'Edge

Often Move at 50+ mph

Common in Eastern U.S.

Seen 15-20+ Days per Year in Mid-
Atlantic

Radar Signhature -
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Thunderstorms — Squall’ Lie

January 7, 1995 — Radar
Reflectivity (2:20am EST)

Squall line with B ot R W0
Multiple Segments }
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Thunderstorms — Squall’ Lie

January 7, 1995 — Doppler . .
Velocity (2:05am EST) =
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Thunderstorms — Bow Echo Scenane
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Baow Echao. Tupical evolution af a thunderstarmn radar echa [a) into a bow echo [b.e] and into a
cormnma echa [d). Dashed line indicates axiz of greatest potential for downbursts.,
Arrows indicate wind Flaw relative ta the starm. Mate regions of cyclonic rotation [C)
and anticyclonic rotation [A); both regions, especially C, are capable of supporting

tormado developrnent in some cases.
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Thunderstorms — Squall' Lines
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moving ~ 60 mph "

F)‘; June 16, 1998 June 16, 1998
H) Radar Reflectivity Doppler Velocity Q’)
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Thunderstorms — Gust Front/Shelif@oud

Gust Front
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Thunderstorms — Gust Front/Shelif@oud




End of Part 2

Are There Any
Questions??




