The Meteorological Mystery of the
Crushed Tanker




Under Pressure to Explain the Cause of the Crushed Tanker




The Atmosphere in Motion

Atmospheric Pressure and Winds
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Alir pressure is the weight of a column of air over a given

location.
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Atmospheric Pressure is typically measured in millibars or
inches of mercury.
Important Values:

-1013.2mb (standard sea level pressure)

-29.92 in of Hg (standard sea level pressure)

Evangelista Torricelli
Vacuum

Glass tube

760 mm
(29.92 in)

Atmospheric
pressure

Mercury
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http://www.srh.weather.gov/srh/jetstream/atmos/pressure.htm

Altitude adjustments of air pressure
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Why does air pressure change?

Air pressure changes because of

* altitude

* heating or cooling of the surface (what is the relationship?)

* changes in humidity (What is the relationship?)
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HUMID AIR is lighter than dry air because water molecules (H,O) are less massive than
oxygen (O,) and nitrogen (N,) molecules. (This illustration exaggerates the amount of

water in humid air.)



Pressure-Temp.- Volume Relationships




Boyles Law

Frozen: Mass & Temp.




Charles Law

Mass Frozen: Mass & Press.




Adiahatic Temperature Change
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Why Does the Wind Blow?

a. Temperature differences
b. Pressure differences
c. Moisture differences
- .
S .- d. All of the above
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Why does the wind hlow?

Wind is the result of horizontal differences in air pressure.

These pressure differences are a result of the differential heating of the Earth



Wind speed is measured using an anemometer
- units are in knots

Wind direction is measured using wind vanes and is described as the
direction it is coming from

(ex: anorthwest wind is coming from the northwest blowing towards the southeast)




Planetary Circulations: Factors Influencing the Wind

MNOEFINIA S NEAA

Three variables influence the circulation of air around the
planet: the Pressure gradient force, the coriolis effect, and
friction.



The Pressure Gradient Force

The influence of the Pressure Gradent Force

H

High Pressure

Cepartrient of atmospheric Sciences
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The pressure gradient force is the force which results when there is a
difference in pressure across a surface.



The Pressure Gradient Force and Wind Speeds
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Friction and Winds
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Upper level winds flow parallel to the isobars. These are called Geostrophic
Winds.



How does Earth’s rotation influence planetary
winds?




The Goriolis Effect and the Earth’s Rotation
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The direction in which the wind blows is a result of the
pressure differences but this is also influenced by the Earth’s
rotation.
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1004 — Wind is caused by air flowing from
high pressure to low pressure
/ Its direction is influenced by the Earth’s rotation
1008 \
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At the surface,
winds tend to flow
counterclockwise and
inward towards a
center of low pressure.

Departrent of Atrospheric Sciences
University of Mlinois at Urbana-Champaign
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Global Wind Systems

Non-Rotating Earth Rotating Earth

Subpolar s Polar high
low i .

The Coriolis Effect



Latitude and the Coriolis Effect

Key
Weak winds ---»
Strong winds —>»




Rate of Rotation and the Coriolis Effect

Jupiter’'s Atmosphere
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Animations/GlobalWindsV1ppt.html

Microscale Wind Systems

(a) Sea breeze (b) Land breeze

Both Land and Sea Breezes are a result of the differential heating of the Earth’s
surface causing pressure differences resulting in the wind to blow






Microscale Wind Systems
)

(a) Valley breeze (b) Mountain breeze



What is a mensoon and how do they OGIII‘?
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Santa Ana winds occur each fall in the western United States when strong, dry desert winds blow from the
northeast, picking up speed as they lose altitude and are squeezed through narrow mountain passes and
canyons on their way to the Pacific Ocean. The winds are powered by high pressure systems over the Great
Basin, the vast expanse of desert that covers much of Nevada, Utah and southern ldaho.
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Very strong, potentially damaging winds downwind of the Rockies are called
Chinook winds. As moist, cool air descends off the mountains, it rapidly warms
and loses moisture as the air is compressed. As the air accelerates away from
the mountains and into the Plains it can get extremely windy, with gusts in
excess of 100 mph on occasion.
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Isobars
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At the surface,
winds tend to flow
counterclockwise and
inward towards a
center of low pressure.
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Unper Level Pressure/Wind Systems
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Atmospheric-Oceanic Interactions
and Planetary Girculations





Animations/NinoNinappt.html
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Fig.6 Normally, the trade winds and strong equatorial currents flow toward the west.
At the same time, an intense Peruvian current causes upwelling of

cold water along the west coast of South America.




Fig.14 Upon the advent of an ENSO event, the pressure over the eastern and western
Pacific flip-flops. This causes the trade winds to diminish, leading to an eastward
movement of warm water along the equator. As a result, the surface waters of the
central and eastern Pacific warm, with far-reaching consequences to weather pattems.
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Figure 5. Typical Sea Surface Temperatures During
La Nifia Conditions

La Nina events typically are opposite of EI Nino events.
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La Nina and it's Effects on Missouri Weather

15 &

g IS AN ACTIVE TORNADO SE/ ; - @86 2 SEASONAL TORNADO DAYS DURI
e —— N A ! | B  —— J » M !
: / . ~__SPRING TORNADO DAYS {\ Trv'?‘
— ’ 4 '_;

With more intrusions of cold air plowing into warm, wet air
under an active storm pattern, La Nifla can create more
frequent occurrences of severe weather and tornado

days. Shown below are the total days between February and
April during which at least one tornado occurs.



This Concludes
The Atmosphere in Motion




