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Understanding Weather
Weather – the condition of the atmosphere at a certain time and place
Weather is affected by the amount of water in the air.

Humidity – the amount of water vapor in the air

Relative humidity – the percentage of water vapor in the air compared with the maximum amount of water vapor that the air can hold at a certain temperature


Example:  at 10o C, 1 cubic meter of air can hold a maximum of 8 grams of water vapor.  If there are 8 grams of water vapor in the air, the relative humidity is 100% - we say the air is saturated as it is holding all the water vapor it can hold.  If there are 4 grams of water vapor, the relative humidity is 50%.

Relative humidity is affected by 2 factors:  amount of water vapor and temperature.  

As the amount of water vapor in the air increases, the relative humidity increases.


As temperature rises, relative humidity decreases.  


As temperature falls, relative humidity increases.


Warm air can hold more water vapor than cold air.

Relative humidity is measured with a psychrometer.
The temperature is found on a dry-bulb and a wet-bulb thermometer.  Evaporation lowers the temperature on the wet-bulb thermometer.  The less humidity there is, the more evaporation that occurs, and the cooler the wet bulb temperature becomes.  Relative humidity is calculated by comparing the wet-bulb and dry-bulb temperatures on a chart.  The greater the difference between the wet and dry bulb temperatures, the lower the relative humidity is.
Condensation – the process by which water vapor becomes a liquid.  Condensation occurs when saturated air (100% relative humidity) cools.

Dew point – the temperature at which water vapor condenses into liquid water

How Clouds Form
Clouds form when water vapor in the air condenses into liquid water or ice crystals on particles like salt crystals, dust, and smoke.

Three Basic Types of Clouds
Cumulus – look like fluffy, rounded piles of cotton.  They usually indicate fair weather.  Cumulonimbus clouds are towering clouds with flat tops that often produce thunderstorms.

Stratus – form in flat layers.  They usually cover all or most of the sky.

Nimbostratus clouds are thickened stratus clouds that produce drizzle, rain, or snow.

Fog is a stratus cloud that has formed near the ground.
Cirrus – wispy, feathery, white clouds.  They form only at high altitudes and are made of ice crystals.

Precipitation – water, in solid or liquid form, that falls from the air to earth
Rain – most common type of precipitation.  

Sleet – ice particles that form when raindrops fall through a layer of freezing air

Freezing rain – rain that freezes when it touches a cold surface on earth’s surface

Hail – pellets of ice formed during thunderstorms when updrafts in a cumulonimbus cloud repeatedly carry them up and down through rain and freezing layers of air
Snow – occurs when water vapor in a cloud is condensed directly into ice crystals
Air Mass – huge body of air that has similar temperature and moisture content throughout
Four Types of Air Masses
Tropical (T) – warm air masses that form in the tropics and have low air pressure
Polar (P) – cold air masses that form near the poles and have high air pressure

Maritime (m) – air masses that form over oceans and are very humid

Continental (c) – air masses that form over land in the middle of continents and are dry

Fronts
Front – area where air masses meet and do not mix

Cold front – forms when cold air moves underneath warm air, forcing the warm air to rise.  It brings thunderstorms, heavy rain, or snow and is followed by cooler weather.
Warm front – forms when warm air moves over cold air.  It brings drizzly rain and is followed by clear and warm weather.
Occluded front – forms when a warm air mass is caught between two cooler air masses.  The warm air is forced upward, and as it cools, its water vapor condenses to form clouds and possibly rain or snow.
Stationary front – forms when cold and warm air masses meet, but neither one has enough force to move the other.  It often brings many days of cloudy, wet weather.
Storms

Thunderstorms – form within large cumulonimbus clouds, or thunderheads.  They produce strong winds, heavy rain, lightning, and thunder.
Lightning – sudden spark, or energy discharge, as electrical charges jump between parts of a cloud, between nearby clouds, or between the cloud and the ground.  Thunder is the explosive sound of the rapid expansion of the air heated by lightning.

Thunderstorm safety:  stay away from tall objects and bodies of water

Tornado – a rapidly whirling, funnel-shaped cloud that reaches down from a storm cloud to touch earth’s surface.  It forms when warm, humid air from the Gulf of Mexico meets cold, dry air from Canada.

Tornado safety:  tornado watch – weather alert that a tornado may happen




   tornado warning – weather alert that a tornado has been spotted




   Get to a safe place – basement or windowless room in center of building
Hurricane – tropical storm that has winds of 120 km per hour or higher.  It begins over warm water as a low-pressure area, or tropical disturbance.  It gets its energy from the warm, humid air at the ocean’s surface. The calm center of a hurricane is called the eye.  After the hurricane passes over land, it gradually slows down and loses strength.  A storm surge is a wall of water that builds up over the ocean because of strong winds and low atmospheric pressure.  It can cause much damage when it hits the shore.

Hurricane safety:  Cover windows with plywood, have a disaster supply kit with water and food, 


stay indoors, evacuate if instructed to do so
Flood – occurs when so much water pours into a stream or river that it overflows its banks and covers the land on either side of the channel


Flood safety:  find a high place, stay out of the water
Forecasting the Weather

Weather forecast – a prediction of weather conditions over the next 3 to 5 days

Meteorologist – a person who observes and collects data on atmospheric conditions to make weather predictions

Tools of meteorologists

Weather balloons – measure above-sea-level temperature, air pressure, relative humidity, wind speed, and wind direction
Thermometer – measures air temperature

Barometer – measures air pressure.  


There are two kinds of barometers:
Mercury barometer – air pressure pushes down on a dish of mercury and forces it up a vacuum tube. At sea level the average height of the mercury column is 30 inches.

Aneroid barometer – air pressure pushes against an airtight metal chamber that is connected by springs and levers to the needle on a dial.

Units of air pressure:
Inches – height of mercury column is measured in inches
Millibars – 33.87 millibars equal one inch of mercury
Anemometer – measures wind speed
Wind vane or wind sock – measures wind direction

Radar – finds the location, movement, and amount of precipitation

Weather satellites – provide images of weather systems.  They also track storms and measure wind speeds, humidity, and temperatures at different altitudes.

Weather Maps

Symbols on weather maps show fronts, areas of high and low pressure, types of precipitation, and temperatures.  

isotherms – lines joining places that have the same temperature

isobars – lines joining places that have the same air pressure

station model – small circle on the map that shows the location of a weather station and gives weather data about the station
climate – the average, year-after-year conditions of the atmosphere in an area.

Climate is determined by two factors:
Temperature, which is affected by latitude, altitude, distance from large bodies of water, and ocean currents.
Precipitation, which is affected by prevailing winds and mountain ranges.
There are five main climate regions on earth: 
· Tropical rainy
· Dry
· Temperate marine
· Temperate continental
· Polar
Georgia has a temperate marine climate.
