Weather Variables

Pressure and Wind 
Air pressure: The pressure caused by the weight of the atmosphere. It applies a force equal in all directions. 

· As elevation increases, air pressure decreases
· As elevation decreases, air pressure increases.  Which would have more air pressure – at the beach or on top of a mountain? At the beach
Wind: The movement of air, from high pressure to low pressure. Winds are created by uneven heat distribution at Earth’ surface and modified by the rotation of Earth (Coriolis Effect). 
Wind direction and Rotation around highs and lows

· High pressure system – Winds move clockwise and out. Characteristics: High density, cold, sinking air, no clouds. Cold air (molecules) contract and become denser, creating areas of high pressure.
· Low pressure system – Winds move counterclockwise and in. Characteristics: Low density, warm, rising air, clouds (stormy weather). Warm air (molecules) expands and becomes less dense, creating areas of low pressure.
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· The wind is deflected (curved) to the right by the Coriolis effect (rotation of the Earth)

· Wind blows from the west to the east in the Northern Hemisphere and east to west in Southern Hemisphere.

Global winds

· Doldrums: Areas of no wind – occurs at the equator. Air heats up fast causing low pressure.

· Horse Latitudes – Areas of no wind – occurs at 30°N and 30°S. Air stops moving toward the poles and sinks.

· Trade Winds – Surface winds are blown toward the equator because the horse latitudes produce areas of high pressure. Coriolis Effect curves the wind.

· Prevailing Westerlies – Winds blowing toward the pole, move from west to east, and occurs between 30° and 60°.

· Polar Easterlies – Cold air sinks and heads toward the equator. Coriolis Effect curves the winds. 

[image: image2.png]Polar_Easterlies
—® ¥ ™~ 60N

Polar Easterlies
Global Winds




Jet Stream: A current of fast moving air found in the upper levels of the atmosphere (6-9 miles above earth’s surface). Moves from West to East across the United States. 
Local Winds: Named from the direction the come from (origin)
**The land heats and cools more rapidly than the sea. Water retains heat longer than land, and also takes longer to heat and cool. This causes differences between the land and the sea.

Sea Breeze (Day): The breeze that blows from the sea toward the land during the day. Caused by air rising over the warmer land and is replaced by the cooler air sinking above the sea.
Land Breeze (Night): The breeze that blows from the land toward the sea.  Caused by air rising over the warmer sea and is replaced by the cooler air sinking above the land. High specific heat of water slowly releases stored energy from the day during the night making the water warmer than the land. 

Wind Chill: The cooling effect of wind and temperature combined. The higher the wind, the cooler it gets. 

Remember the spheres of the Earth: Lithosphere – rigid outer shell, Hydrosphere – water, Atmosphere – layer of gases surrounding Earth. In order of increasing density (less-more): atmosphere, hydrosphere, lithosphere
Weather maps:

· Isotherms:  lines on a weather map of equal temperature. They help us identify both warm and cold air masses.

· Isobar: lines on a weather map of equal pressure. They help us identify areas of high and low pressure.

· Wind blows from areas of high pressure to areas of low pressure. The strength of the wind is determined by changes in the pressure gradient. A large change in pressure over a short distance would indicate strong winds (isobars that are close together).

· The pressure in a high is greater than the surrounding air. Usually associated with dry weather because as the air sinks it warms and the moisture evaporates.

·  The pressure in a low is lower than the surrounding air.  Usually associated with precipitation because when the air rises it cools and the water vapor condenses.
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Weather Instruments
Anemometer – measures wind speed. 


Barometer – measure air pressure
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Hydrometer – measures the specific gravity (relative density) of liquids. 
The ratio of the density of the liquid to the density of water.                               [image: image6.png]density (g/mL)
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                                       Weather and climate - Both are measurable and sometimes predictable.

Weather describes day-to –day changes in atmospheric conditions.

· Convection in the atmosphere is a major cause of weather. Convection is the major mechanism of energy transfers in the oceans, atmosphere, and Earth’s interior.

· Extreme weather:

· Rapidly falling air pressure indicates a storm is approaching.

· Tornado – a narrow, violent funnel-shaped column of spiral winds that extends downward from the cloud base toward Earth. 

· Hurricane – a tropical cyclone (counterclockwise movement of air – low pressure)) characterized by sustained winds of 120 kilometers per hour (75 miles per hour) or greater.

· Forms over warm water
· The Sun is the primary energy source that drives all weather events: precipitation, hurricanes, and tornados. 

· Meteorologists depend on air pressure to forecast an approaching storm. 

· High winds are caused when two air masses with differences in air pressure (high/low) come near each other.

Climate describes the typical weather patterns for a given location over a period of many years.

There are four major factors affecting climate:

1. Latitude – further away from the equator, the cooler the climate. Tilt of the Earth heats certain latitudes at a greater rate than others.

2. Elevation - higher in elevation (altitude), the cooler the climate.

3. Proximity to bodies of water – Areas closer to ocean shore will have milder climate than areas inland (warmer winters and cooler summers).  Water heats up and cools down more slowly than land.

4. Position relative to mountains – windward side is colder and wetter, leeward side is dryer and warmer.

Because different parts of the Earth receive different amounts of solar radiation, different latitudes are going to have different climates. Earth’s major climatic zones are: polar (temperature is nearly always cold), temperate (moderate temperatures – run warm and cold), and tropical zones (generally warm-year round).

· Primary factor that determines the climate zones is “the angle of the sun’s ray”. 

· Areas near the equator receive more of the sun’s energy per unit area than areas near the poles. 

· The further you get away from the equator, the cooler the climate.

Climate changes

· Short-term events:  seasons, El Nino (abnormal warming of surface ocean waters in the eastern tropical Pacific).
· Long-term events:  ice ages, global warming
· We know that some of the long-term events are caused by natural phenomenon:  variations in solar activity, variations in the Earth’s orbit, the Earth’s wobble, and volcanic activity.

· Some long-term events, however, are being caused by human factors (global warming):  We are seeing an increase of carbon dioxide in the atmosphere 

