Extreme Weather

Chapter 7: Weather



Incoming Fronts

* Speed of incoming fronts dependent on pressure gradient
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Severe weather as been observed
or detected by doppler radar.
Take action immediately!

Conditions favorable for'development
WATCH of severe storms/tornadoes.
- Beprepared to take action.
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Shelf Clouds and Wall Clouds

 Shelf Clouds are the leading edge of incoming fronts

* Wall clouds are the lowered bases of supercell storms
(cumulonimbus)




Derecho

* Widespread windstorm
e Sustained winds over 50 miles an hour
e Essentially a land hurricane
* Rapidly moving so it is intense, but only stays in
one area a short while
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Thunderstorm

e Require Moisture, unstable Seience s Dissipating Stage
air, and lift s e

e Rapidly lifting air (updrafts)
reaches high into atmosphere SIS e \ I /
(10 miles or so)

* Causes massive air movements -
within the storm sending cold > / b
air filled with moisture down | 1 §
(Downdrafts)

' Light rain




Hail Hail Size Chart S
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* Causes when rain droplets e o el ke
. conversion can provide important information about hail from
get re-caught in the updraft e e e e s s T o
of a thunderstorm Hail Formation

Hail too large 0.25 inches

forcloudtohold  Hail growing in circulating

2.00 inches
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Types of Lightning

e Cloud to Cloud

* Cloud to sky ++ ++++ +
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* Cloud to ground £ &b
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Lightning

e Attracted to metal

an overhead ground wire
above a small structure
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* Taller objects
more in danger
 Lightning rods
used to direct

away from
structure

Ground Rod

a vertical red or mast

not exceeding a height
of 15 metres

S

_ atall tower

———— protected
zones

A

0 metres

=t Ny

|;-~3‘:' metres

s SRS .
,;’:’d‘l’g 4 S
: & W R,
s . s Y
Mgl ToiT e
- — T RS



Thunder

* Lightning rapidly heats surrounding air, causing it
expand. Resulting shock wave propagates as a sound
wave through atmosphere.

e Sounds travels at about 1 km/3 seconds or 1 miles/5
seconds.

1 km 3 seconds

sound wave =




Tornados

* Tornadoes formed by wind sheer (two different speeds of wind)

* Tornadoes are essentially a cloud of debris and dust with intense winds that
reach the ground

* Warming of ground in front of moving storm can create lift causing
rotation to move vertical

Before thunderstorms develop,
ge Inwind direction and an

horizontal spinning effectin the
loweratmosphere.

~Strong west wind

RS s
— An area of rotation, 2-6 miles wide, now
Rising air within the extends through much of the storm.
thunderstorm updraft tilts the rotating Most strong and violent tornadoes
air from horizontal to vertical. form within this area of rotation.




Aksarben Tornado (1975

OMAHA TORNADO
MAY 6, 1975
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Enhanced
Fujita Scale

Enhanced Fujita Sc:

The Enhanced Fujita Scale (EF), introduced in 2007, provides estimates of
tornado strength based on damage surveys.The original scale was developed
by Dr.Theodore Fujita and implemented in 1971.

Wind Speed  EF Scale

Peels surface off some roofs,
some damage to gutters or siding

65-85 mph

| Roof severely stripped, mobile

. homes overturned or badly
damaged, loss of exterior doors,
windows and other glass broken

86-110 mph

' w Roofs torn off well-constructed
111-135 h ' a8 homes; foundations of frame

E mP 4 homes shifted; mobile homes
completely destroyed

Entire stories of well-constructed
homes destroyed; severe damage
to large buildings such as
shopping malls

Well-constructed houses and
whole-frame homes completely
leveled

Strong frame houses leveled off
foundations and swept away;
high-rise buildings have significant
structural deformation




Joplin Tornado




Joplin Tornado (2011 — EF5




Tornado Alley
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Global Tornadoes
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Tornado Dynamics

* Very difficult to forecast since they form out of supercells (but very
small sections of them

* Some watches will include areas as big as 25,000 miles
* Watches for where conditions are favorable

* Warnings for sightings and radar movement
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Blizzards

e Similar processes as a thunderstorm

* Blizzard classified as having sustained winds over 35mph for over 3
hours

 Falling snow lowers visibility to less that 72 mile

* Especially common on the Great Plains and in Mountains
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Thundersnow

e Same processes that lead to lightning during rain.

e Usually happens in storms with high intensity (2” of snow per hour or
more)

HOW THUNDERSNOW OCCURS

2 A warm upper-air disturbance
is another <

ingredient.

'IVerycoId, \D (_) >

humid air

is a key
thunderstorm
ingredient.
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in the clouds, filled

with , helps create the electrical
charges that cause the lightning.

SOURCE National Weather Service

Janet Loehrke, USATODAY . USATODAY



Dust and Sandstorms

* Caused by high winds passing over large areas with loose soil or sand
» Contributing factors: minimal precipitation, vegetation, type of soil/sand
* |ssues with public health, agriculture, travel, etc...




Dust Potential
Rating Class

None

e Projection:
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Sand Storm off the Coast of Africa







Forming Hurricanes

Winds flow outward above the storm,
allowing the air below to rise.

" Humid alr rising r
" the clouds of the st¢

L\

hurricane
steer it and
let it grow.

) |

@Winds coming

together force air upward.

#

Warm ocean water (mcore than 80°F) provides _
energy for the hyrncane and causes more evaporation
making humid air and clouds.



Anatomy of a Hurricane

 Winds rotate counter-clockwise
around the “eye” of the storm

* Winds reach speeds of 160
mph (250 kmh)

 All start as “Tropical Storms”
once winds reach a speed of

75mph (120kmh) it is classified
as a hurricane

e Can produce storm surges of
water that can be 20 ft high
Clyg)




raving a Hurricane










Saffir-Simpson Hurricane Wind Scale

Saffir<Simpson hurricane scale

cat wind pressure surge potential

km‘h  mbar m  damage
1 152 =904 2-15 trees, shrubbery, mobile homes
2 17b =950 8-24 roofs, mobile homes
3 208 =950 27-3b trees stripped, buildings damaged
4
3

248 =905 39-54 extreme: flooding, majordamage
catastrophic: houses blown away
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