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Chapter 19

Weather Patterns and Severe Storms

Air Mass


- Large body of air that is homogenous in temperature 


  and moisture.

Moisture content


C - Continental


M - Maritime

Temperature


P - Polar


T - Tropical

Air masses that start in Siberia are moderated and change from cP to mP as they cross the Pacific Ocean. So they are not as cold as fronts that come from Canada.
Front


- boundary (15- 200 km wide separating air masses.


- Cold front is steeper than is the warm front.
Occluded fronts occur when the cold front over runs the warm front and lifts it above the surface.  They are not common over Texas, but are common in the Northeast U. S. In an Occluded frontal situation you usually have long periods of light rain or snow.
Mid-latitude cyclones (weather systems) move West to East (sometimes toward

the Northeast).  This is true in both the northern and southern hemisphere.

- they start at the subpolar low near the arctic circle.

Cyclone - circulation around low pressure system (CCW).



- Same as a hurricane.
Deaths/year


73  due to lightning


40  due to tornadoes


14  due to hurricanes


102 due to floods

Occurrence worldwide


- At any one time there are 2,000 thunderstorms.


- 45,000 Thunderstorms per day.


- 100 lightning strokes/second.


- Lightning stroke takes 1/10 of a second



and actually includes several strokes.

Sound travels at approximately 1000 ft/sec.  Using

this you can estimate the distance from the lightning stroke.
Sprites are lightning flashes from the top of thunderstorms which go

up into the Stratosphere.
Usual updraft speed in the atmosphere (exclusive of

storms) is about 1 cm/sec.  Jet streams move up to 3,500 times faster.  This is because the atmosphere is so thin (0.1% of the diameter of the Earth).

There are 3 stages of a thunderstorm, Cumulus (updraft only), mature (updrafts and downdrafts), dissipating (only downdrafts)

Enhanced Fujita Scale for Tornadoes.

EF0
65–85 mph
Roofs damaged, limbs broken, trees uprooted

EF1
86–110 mph
Roofs stripped of shingles

EF2
111–135 mph
Roofs torn from well constructed buildings

EF3
136–165 mph
Severe damage to buildings, trees debarked

EF4
166–200 mph
Well constructed houses leveled

EF5
> 200 mph
Foundations swept clean, cars become missiles
Tornadoes - Path 10 km or longer

Pressure difference in a tornado may be 10%.  The center of the funnel has a low pressure.

Winds < 480 km/hr (300 miles/hr), Diameter 150 - 600 meters

Tornado watch - conditions are such that they may occur. BOX

PDS watch - particularly dangerous situation (outbreak)

Tornado warning - a tornado has been spotted (in person 

or on radar). (hook echo on radar)

More thunderstorms form in Florida each day than in any state.
More tornadoes/square mile form in Oklahoma each year than in any state.
Doppler Radar

Radar reflects from water droplets and measures wind speed.

 in a radial direction.

Designed to give 21 minutes warning for tornados.

(previously 2 minutes).

Tornadoes can rotate either clockwise or counterclockwise.

Coming toward you is colored blue or green

Going away from you is colored red or orange
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More tornadoes/square mile form in Oklahoma each year than in any state.
Hurricanes form in the:

Atlantic just north of the Equator

Pacific and Indian Oceans north of the Equator

Pacific and Indian Oceans south of the Equator
Tropical Storms, Hurricanes, Cyclones, Typhoons bring needed rain to the east side

Of Continents at 30 degrees N and S latitude.  These areas such as Houston and Atlanta,

Southeast Asia, Eastern Australia, and Madagascar would otherwise be deserts because they are in a subsidence area in the Hadley cell.  Subsiding air is hot and dry making this area the location of most deserts on Earth.
Saffir-Simpson Scale

Category 1: 74-95 mph

Category 2: 96-110 mph

Category 3: 111-129 mph

Category 4: 130-156 mph

Category 5: 157 mph and greater

Hurricanes

Location
 Name    Year
Category
     Deaths

Houston
Carla
1961
3
43

Biloxi MS
Camille
1969
5
250 (24 ft storm surge)

Houston
Alicia
1983
2
10-20

Mexico
Gilbert
1988
5
category 2 at landfall

S Carolina
Hugo
1989
4
56

Florida
Andrew
1992
5
27 (250,000 homeless)

Hawaii
Iniki
1992
4
6
Houston
Allison
2001
TS
41, 40 inches of rain
Alabama
Ivan
2004
3
110

Louisiana/MS
Katrina
2005
5
≈1,000 (27 ft storm surge)

Texas
Rita
2005
5
≈30, (Cat 3 at landfall)

Texas
Ike
2008
2
≈51,12 ft storm surge, 70 mi eye
New York
Sandy
2018
4
286, tide + surge > 12 feet

Texas
Harvey
2017
4
107, 40 inches of rain in 4 days

Florida
Michael
2018
5
59, Cat. 3 storm 100 miles inland
Force of the wind is proportional to the square of the velocity

On March 20, 2004 the 1st hurricane ever documented in the South Atlantic struck the southern coast of Brazil in the state of Santa Catarina (500 miles south of Rio de Janeiro).
On Oct. 2005 tropical storm Vince made landfall in Spain.
Hurricanes

- Change in pressure is 60 mb over 600 km diameter

- Collection of thunderstorms in circles or spirals

- Low formed from easterly wave off Africa coast


(>27 deg C (80 deg F))

  5 to 20 degrees North latitude.

Damage

1)  wind (& tornados)

2)  storm surge

3)  fresh water flooding e.g. Claudette in 1979.
The Hadley cells (see ideal circulation in Chapter 18) make 30 degrees north and south dry due to subsiding air at these latitudes.  But if you look in chapter 18 at the map of Average annual precipitation you can see that these area at 30 deg N & S are deserts only on the West side of the continents.  Finallyh look at the map in chapter 19 showing the most common tracks of hurricanes and you can see that hurricanes and tropical storms cause the eastern side of continents to get a lot more precipitation than you would normally expect at these latitudes.

Which is heavier


dry air


moist air

Molecular weight


Oxygen molecule  

32


Nitrogen molecule

28


Water vapor molecule
18

So moist air is lighter and tends to rise thereby sometimes causing clouds.

