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Meteorology 
 

Meteorology is the study of the atmosphere, or the study of weather and climate.  
 

Climate and Weather 
Weather is the condition and behavior of the atmosphere for an area at any given 

moment or over relatively short periods of time. Climate is the average condition and behavior 
of the atmosphere for an area over longer periods. Climate includes the same elements as 
weather, particularly temperature and precipitation. Humans study climate and climate change in 
two ways: first by taking long-term averages of weather phenomena such as temperature and 
precipitation, and second by studying phenomena that are sensitive to long-term changes in 
weather such as changing flora and fauna, the advance and retreat of glaciers, and tree rings. The 
study of climate change is complicated by the fact that instrument-based weather records have 
only been kept for a little more than 100 years. 
 

Weather 
Earth’s weather happens in the troposphere, the lowest layer of the atmosphere. Local 

weather is determined in part by local factors such as topography, bodies of water, and latitude. 
Thus, local weather varies greatly from place to place even though there are broad patterns that 
are controlled by larger factors, such as regional atmospheric circulation and proximity to 
oceans. An example of variation in weather would be a comparison of the weather in South 
Dakota and Seattle, WA, both are along nearly the same degree of latitude, but experience very 
different weather due to local factors. 
 

Earth’s Energy 
Most of Earth’s energy comes from the sun. The Earth has an energy balance. Overall, 

the amount of energy it receives equals the amount it emits. Energy can’t be created or 
destroyed, although it can change forms. 
 

Structure of the Atmosphere 
Earth’s atmosphere is composed mostly of nitrogen and oxygen. Air pressure is the 

weight of the air above. It is about 1000 millibars, or 1 kilogram per square centimeter, or 14.7 
pounds per square inch) at sea level. It decreases with increasing altitude. The air pressure on Mt. 
Everest is about half that at sea level.  
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Thermal and Chemical Properties of Atmospheric Layers 
The Earth’s atmosphere is divided into layers based on temperature: 

Layer Height Thermal Properties Objects of interest 
Troposphere 0–17 km Temperature drops from 

30°C to –60°C  
Where all the weather happens  
Mt. Everest is 9 km tall; 
Jets fly at 10.6 meters (6 miles); 
Cumulonimbus clouds at 14 km; 
Cirrus clouds at 15-16 km 

Tropopause 10-20 
km 

Temperature remains 
the same - –60°C 

 

Stratosphere 17 – 50 
km 

Temperature rises from 
 –60°C to 0°C due to 
concentration of ozone in 
the layer absorbing 
ultraviolet light 

Concorde SST at 19 km;  
Weather balloons at 20-23 km; 
Ozone layer at 25 km 

Stratopause 48-54 
km 

Temperature remains 
the same - 0°C 

 

Mesosphere 50 – 85 
km 

Temperature drops from 
0°C to – 90°C.  

Meteors visible, caused by friction with air 

Mesopause 85-95 
km 

Temperature remains 
the same - – 90°C 

 

Ionosphere or 
Thermosphere 

85 – 300 
km  

Temperature rises from  
–90°C to over 1000°C. 
Air is very rare, temp is 
due to absorbing solar 
radiation 

Aurora Borealis at 200-220 km – caused 
when solar flares eject atomic particles 
making the gases of the ionosphere glow 
and conduct flowing electric currents into 
and out of the polar region; 
Space shuttle at 220-240 km. 

Exosphere 300 km 
and up 

 Space station at 360-390 km 

Note that 1 km = .6 mile.  
 
Chemical Properties of the Atmosphere 

Air is matter; it occupies space, has mass, and can be compressed. Molecules have kinetic energy 
(energy of motion) and keep the atmosphere from collapsing. The atmosphere contains 78% nitrogen and 
21% oxygen.  

The other gases, notably water vapor, carbon dioxide, and argon, occur in only trace amounts, 
but are very important in determining Earth’s surface temperature. Carbon dioxide (CO2) influences the 
heating of the atmosphere. Water vapor forms clouds and precipitation, and absorbs heat energy from 
Earth. Aerosols are tiny particles, such as ash and soot, on which water vapor can condense. Ozone 
absorbs harmful UV radiation.  
 

Heat 
Heat is kinetic energy associated with random motion of molecules. Temperature and 

heat are related to one another, but are not synonymous. Temperature is what you read on a 
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thermometer. Heat is a type of energy. Heat is transmitted from a hotter body to a colder body, 
until a thermal equilibrium is reached. 
 

Three Types of Energy Transfer 
Solar Radiation  

Radiant energy travels through the vacuum of space. It doesn’t need a medium to carry 
it. All matter with a temperature above absolute zero radiates energy. Because the Sun is hot and 
because it is so large, it puts out an immense amount of energy, only a tiny part of which falls on 
Earth because Earth is so far from the Sun. Most of the Sun’s energy is visible light, although it 
includes some infrared and some ultraviolet light. Earth’s atmosphere is largely transparent to 
radiation in the visible part of the spectrum, so what isn’t reflected passes through the 
atmosphere and reaches the surface, which is heated. Of all the solar energy reaching Earth: 
• About half of that energy is absorbed by the Earth’s surface.  
• About 30% of the incoming energy is lost to space through reflection and scattering from the 

atmosphere and clouds;  
• The clouds absorb 20%.  

However, Earth’s surface is obviously not as hot as that of the Sun, so it radiates at longer 
wavelengths, specifically in the infrared, and this radiation does not pass as freely through the 
atmosphere. The atmosphere absorbs some of it. Therefore, Earth’s atmosphere is heated from 
below.  

The amount of energy reaching Earth through radiation matches the amount leaving by 
reradiation. Earth’s surface is unequally heated by the Sun because of the tilt of Earth’s axis 
affects the intensity of energy received. Regions nearer the poles receive less radiation than at or 
near the equator. In addition, one-half of the Earth is always facing away from the Sun and 
receives no energy at night. 
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- Taken from http://www.physicalgeography.net/fundamentals/7f.html/ 

 
 
Solar and Latitudinal Variation of Solar Radiation 
 Different locations on Earth receive varying amounts of solar radiation according to the 
latitude (distance from the equator) of the location and according to the time of year. Both are 
related to the angle of the Sun based on the movement of Earth; rotation is the spinning of Earth 
on its axis every 24 hours; revolution is the orbiting of Earth around the Sun every 365¼ days. 
The Earth’s axis is tilted 23½° from perpendicular with the axis always pointing towards the 
North Star. As Earth orbits the Sun, the orientation of the axis appears to change. In northern 
latitudes, the Sun appears nearly overhead in June and in the southern sky in winter. The further 
north in latitude, the further south the Sun appears. At the Artic Circle in winter, the Sun may 
just clear the southern horizon.  
 When the Sun is directly overhead, the solar rays are more concentrated as they strike 
Earth’s surface at a 90° angle. When the Sun is at a smaller angle, such as 45°, the Sun is less 
intense because it is spread out.  

Development of this review sheet was made possible by funding from the US Department of Education 
through South Dakota’s EveryTeacher Teacher Quality Enhancement grant. 

         Sunlight  - 90°                                                                                Sunlight - 45°  
 
 
 
 
 
 
 
 
 

                         1 unit                                                                 1.4 units 
 
 To show this, shine a flashlight onto a piece of graph paper. Notice that although the 
power of the flashlight doesn’t change, the numbers of squares that the light illuminates 
increases as you change the angle from directly overhead to an increasing slant. 
  
Conduction 
 Conduction is energy transfer through contact. When one molecule collides with 
another, energy transfers from the more energized molecule to the less energized molecule. The 
first molecule loses energy and gets colder. The second gains and gets warmer. Metals are good 
conductors, as anyone who’s touched a metal bar held over a heat source has learned. 
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      Conduction 
 
Convection  
 Convection is the mass movement or circulation of liquids and gases and is typically 
driven by differences in density. It is an energy transfer process. Expanded matter is less dense, 
so it tends to move up and denser matter tends to move down. Vertical circulation of the 
atmosphere occurs by convection. Physicists consider both liquids and gases to be fluids since 
they have many of the same properties. When a fluid is heated, it expands and its density 
decreases. The cooler, denser fluid surrounding it pushes on it, forcing it to move upward. The 
cooler fluid is heated near the bottom and the process continues. The result of the local heating is 
the creation of a rising column of warmer fluid and a corresponding downward flow of fluid 
elsewhere. These systems are called convection cells, and they occur in both liquids, gases, and 
even in slowly flowing solids, such as the Earth’s outer core and mantle. Convection currents 
redistribute heat energy in the fluid and tend to mix the fluid thoroughly in the layers where 
convection occurs. 
   Convection 

 
 

The Wind 
Wind is the horizontal movement of air. Wind is movement of air caused by differences 

in the heating of the Earth’s surface, which leads to expansion of air in some places and 
contraction in others, producing pressure differences. The flow of air from areas of high pressure 
to areas of low pressure is called wind. Wind produces changes in weather by bringing in air 
masses with different characteristics, for example, lower or higher temperatures or higher or 
lower humidity. A wind vane measures wind direction. An anemometer measures wind speed. 
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Global Wind Belts 
Global air movements are an effort to balance the solar radiation Earth receives. Earth 

receives more solar radiation at the Equator, and considerably less at the poles. The atmosphere 
acts as a huge heat-transfer mechanism, moving warm air toward the poles and cooler air toward 
the Equator. In an idealized situation, warm air would rise at the Equator, move to the pole and 
drop down. Cool air from the poles would flow along the Earth’s surface towards the Equator, 
where it would be warmed and rise.  

In reality, this cycle occurs in six different zones on Earth, divided by the lines of latitude 
at about 30 and 60 degrees north and south of the Equator. The warm air that rises from the 
Equator, and then sinks when it reaches 20 to 30 degrees north or south in an area described as a 
subtropical high and characterized by deserts around the world. Air from the subtropical area 
flows toward the Equator, is deflected by the Coriolis effect; and creates the trade winds blowing 
in a general westerly direction near the Equator. Between 30 and 60 degrees both north and south 
of the Equator, air circulates in an opposite pattern, dropping at 30 degrees and rising at 60 
degrees. This creates the generally west wind across the continental United States. The pattern 
reverses again in the polar region, creating polar easterlies, where cold air is subsiding and 
moving equatorward. 

 
 

- Taken from http://ww2010.atmos.uiuc.edu/ 
-  

Four Forces Affecting Wind 
 Air moves from areas of high pressure to low. Isobars are lines on a weather map that 
connect places of equal air pressure. The closer the isobars are on the map, the steeper the 
change in air pressure, just like the contour lines on a topographic map show elevation changes. 
The Pressure Gradient Force is the amount of pressure change over a distance. The steeper the 
Pressure Gradient Force, the higher the wind speed in the direction from areas of high pressure to 
low.  

Development of this review sheet was made possible by funding from the US Department of Education 
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 The Coriolis effect is caused by the counterclockwise (as viewed from above the North 
Pole) rotation of the Earth. It deflects wind, and all fluids, to the right in the Northern 
Hemisphere and to the left in the Southern Hemisphere. It is strongest at the poles and weakens 
toward the Equator where it is nonexistent. 
 The Jet Stream is air movement in the upper atmosphere (where jets fly). It influences 
wind near the Earth. The polar jet stream, which is often above the United States, separates cool 
polar air from warm subtropical air. They are primarily responsible for the fact that major 
weather patterns move from west to east around the world. 
 

 
- http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/cyc/upa/jet.rxml 
 

 Friction with the Earth’s surface acts to slow the air's movement. It is only important 
near the surface.  
 
Small-scale Atmospheric Circulation 
 Local winds can be influenced by the locations of land and sea, and mountains and 
valleys. Land and water respond at different rates to solar radiation. Water temperature remains 
more constant than that of land. Sea breezes occur during the daytime when cooler air from the 
ocean blows toward land. A land breeze occurs at night when the land is cooler than the water, 
causing air to move from the land toward the water. In mountains, the slopes are heated more 
than the floor. Air moves up the valley during the day, and down at night, when the lowest points 
are the coolest.  
 

Measuring the Weather 
 

Seven Quantities in Which Weather Is Measured  
• Air Pressure - Because air has weight, it presses down on Earth’s surface and everything on 

it, including us. Things don’t collapse due to this pressure because it is exerted in all 
directions, not just down. We call this effect pressure, specifically air pressure. At higher 
elevations there is less air above so the pressure is lower. At 3.4 miles air pressure is half 

Development of this review sheet was made possible by funding from the US Department of Education 
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what it is at sea level; at about 35 miles, air pressure is only about a thousandth what it is at 
sea level. 

• Temperature - Temperature is a measure of the average kinetic energy of the atoms and 
molecules in a mass of material. It is what you read on a thermometer. 

• Relative Humidity - Humidity is a measure of the amount of water vapor in the air. 
Absolute humidity is the weight of water vapor in a given volume of air. Relative humidity is 
the ratio of its water vapor content to its capacity; it is always expressed as a percent. 

• Dew Point  - Dew point is the temperature at which water vapor condenses into liquid water. 
It varies directly with the amount of moisture in the air, and indirectly with the atmospheric 
pressure and elevation. Dew point is calculated using measures of humidity, temperature, and 
air pressure. If the dew point is below freezing, it is frost point. 

• Wind  - The two basic measurements of wind are direction and speed. Winds are labeled 
from where they originate (e.g., North wind – blows from the north toward the south). The 
instrument for measuring wind direction is the wind vane. The direction indicated by either 
compass points (N, NE, etc.) or a scale of 0° to 360°. Speed is measured with an 
anemometer.  

• Precipitation  - Precipitation is recorded as both the type and the moisture content. If it is 
snow, hail, or sleet, actual depths are also recorded, as well as moisture content. 

• Cloud Cover  - Cloud cover is described as both type and amount of coverage.  
 

Cloud and Precipitation Types and Their Formation 
 
Latent Heat 

When water changes state, from a liquid to a gas, for example, heat is exchanged between 
the water and its surroundings. When water evaporates, heat is absorbed. When ice in a glass of 
ice water melts, heat is added, but the temperature of the water doesn’t change. Because the heat 
used to melt ice doesn’t produce a change in temperature, it is called latent heat. When water 
vapor condenses to form cloud droplets, latent heat of condensation is released, warming the 
surrounding air and giving it buoyancy, possibly causing the build-up of towering storm clouds. 
 
Adiabatic Heating and Cooling 
 When air is compressed, its temperature increases because work is being done on it and 
energy is added. For example, when a hand pump is used to inflate a tire, the air pump becomes 
warm to the touch. Conversely, when air expands, it cools because it is doing work by actively 
pushing away surrounding gas. For example, when air that has been compressed into a storage 
cylinder is allowed to escape, the escape valve cools to the touch and may cause condensation to 
form on the valve. The compressive heating and expansive cooling of atmospheric gas are called 
adiabatic heating and cooling because heat is neither added nor subtracted from the gases. 
 
Cloud Formation 

Condensation occurs when water vapor changes to a liquid. In the atmosphere, it may 
form dew, fog, or clouds. According to adiabatic temperature change, when air is allowed to 
expand, it cools, and when it is compressed, it warms.  

 
Air in the atmosphere can be lifted during four processes:  
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• Oographic lifting, when air is forced higher as it moves over mountains;  
• Fontal wedging, when warm air in a warm front is forced over cooler, denser air;  
• Cnvergence, when converging air in colliding air masses is forced upward; and 
• Lcalized convective lifting, when pockets of air rise.  
 

These processes force air aloft, allowing it to expand and cool, resulting in varying cloud 
conditions. If the atmosphere is relatively stable, cloud development is limited. If the air is 
unstable, towering thunderclouds may develop. When air is forced aloft, it takes water vapor 
with it. If the air becomes saturated, generally by being cooled to its dew point, water vapor 
condenses on tiny bits of matter such as dust and smoke in the atmosphere.  
 
Types of Clouds 

Clouds are classified based on form and height. There are three basic forms:  
• Cirrus clouds (a curl of hair) are high, white, and thin.  
• Cumulus clouds (a pile) have a flat base and a rising dome. They resemble pieces of 

cauliflower scattered across the sky.  
• Stratus clouds (a layer) are layers that cover much of the sky. There are no distinct cloud 

units. They resemble feathers or wisps of hair.  
  

              
Cirrus Clouds                                                 Cumulus Clouds 

          

                         
Cirrostratus Clouds                                  Cumulonimbus Cloud                 

- Taken from http://ww2010.atmos.uiuc.edu/ 
 

Meteorologists recognize three levels of clouds:  

Development of this review sheet was made possible by funding from the US Department of Education 
through South Dakota’s EveryTeacher Teacher Quality Enhancement grant. 

 
 

http://ww2010.atmos.uiuc.edu/


Middle School Praxis – Meteorology     10 

• High (base of 6,000 meters). High clouds are white, thin, and made up of ice crystals. 
They are usually not precipitation makers. High clouds include cirrus, cirrostratus, and 
cirrocumulus. 

• Middle (base from 2,000 to 6,000 meters), Middle clouds are designated by the prefix 
alto-, and include altocumulus and altostratus. They infrequently bring snow or light rain.  

• Low (base below 2,000 meters). Low clouds include stratus, stratocumulus, and 
nimbostratus. Stratus clouds are foglike layers, and may produce precipitation. 
Stratocumulus clouds are stratus clouds with a scalloped pattern on the bottom. 
Nimbostratus clouds are layered rain clouds. They are the main precipitation producers.  
 
Clouds of vertical development don’t fit into the height categories. These towering 

cumulonimbus clouds, with a low base and an anvil head, which may be over 6,000 meters high, 
produce thunderstorms.  

Physically there is no difference between fog and a cloud; fog is a cloud with its base 
near the ground. Fog is generally caused when warmer air moves across a cold surface or as the 
result of radiation cooling, when Earth’s surface is cooled below dew point.  
 
 
Forms of Precipitation 

Most of our precipitation begins as snow crystals within a cloud. If the conditions 
between the cloud and Earth’s surface are warm enough, the crystals will melt and rain will 
result. Sleet, small particles of ice, form when precipitation falls through a layer of warmer air 
followed by colder air near the Earth’s surface. Glaze, or freezing rain, is formed in a similar 
manner. Hail is produced in large cumulonimbus clouds. It begins as small ice pellets that grow 
by accumulating supercooled water droplets as the particles fall. Rime is a deposit of ice crystals 
formed by supercooled fog. 

  
Major Types of Air Masses 

Weather patterns are the result of the movement of large bodies of air. Air masses are 
large, thick bodies of air that are uniform in temperature and humidity. Its source region is the 
area where it acquires its properties. They usually form in an area with uniform surfaces with 
few mountains. They don’t stay in one place forever – differences in air pressure will make them 
move from areas of relatively high pressure to areas of lower pressure. Air masses in the 
northern hemisphere tend to move eastward. They can be polar (cold), tropical (warm), 
continental (dry, forming over land), and maritime (humid, originating over water).  

 
There are five types of air masses in the United States: 

• A continental polar (cP) air mass comes from the north and brings cold, dry air or lake 
effect snows.  

• A maritime tropical (mT) air mass comes from the Gulf of Mexico and the Atlantic Ocean 
bringing warm, moist, unstable air and precipitation to the eastern United States.  

• A continental tropical (cT) air mass comes from the southwest US and Mexico. It brings 
hot and dry, and is seldom important outside the source region.  

• A maritime polar (mP) air mass brings precipitation to the western mountains or become a 
"Northeaster" in New England with its cold temperatures and snow.  
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• Artic (A) air masses come from the polar region and bring frigid air southward.  

 
- Taken from http://www.physicalgeography.net/fundamentals/7r.html 
 

 
High- and Low-Pressure Systems 

Areas of high pressure and low pressure affect wind speed and direction. A center of low 
pressure is called a cyclone. Pressure decreases toward the center. Winds associated with a 
cyclone in the Northern Hemisphere, move inward (convergence) and counterclockwise. In the 
Southern Hemisphere, they move inward and clockwise. They are associated with rising air, and 
often bring clouds and precipitation. 
 A center of high pressure is called an anticyclone. Pressure increases toward the center. 
Winds associated with an anticyclone in the Northern Hemisphere move outward (divergence) 
and clockwise. In the Southern Hemisphere, they move outward and counterclockwise. They are 
associated with subsiding air, and usually bring "fair" weather.  
 
Frontal Systems 
 Fronts are surfaces that separate air masses of different temperature and densities: warm 
fronts involve warmer air moving over areas that were formerly colder; cold fronts involve 
colder air moving over areas that were formerly warmer. Warm fronts typically involve warmer 
air moving up and over colder air, leading to precipitation as the warm air cools as it rises. Cold 
fronts tend to wedge beneath warm air causing it to rise rapidly, thereby producing strong winds, 
and intense rainfall. A stationary front is one in which the surface position of the front does not 
move. An occluded front is one in which an active cold front overtakes a warm front. The cold 
air wedges the warm air upward and the weather is often complex. 
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Weather Maps 
Weather maps depict the state of the atmosphere in a given area at a given time. They are 

based on measurements at surface stations and on satellite observations. Isotherms are lines of 
equal temperature; isobars are lines of equal pressure. Maps may show temperature, barometric 
pressure, precipitation, the location of cold, warm, stationary, and occluded fronts, and the 
location of high and low pressure systems.  

Fronts are indicated by colored lines, showing the edge of the front, and symbols showing 
the direction of movement and type of front. A cold front is shown with a blue line with 
triangles; a warm front is a red line with half circles; stationary fronts combine the elements of 
a cold and warm front with alternating red and blue symbols pointing in opposite directions, and 
an occluded front is a purple line with triangles and half circles. Highs are shown with a capital 
H, lows with a capital L. Areas of precipitation are shown with a key indicating form and 
occasionally intensity. An example of a weather map below was taken from www.weather.com.  
 

 
 
Short-term and Long-term Weather Forecasting  

Doppler weather radar, computer weather models, and weather satellites have improved 
meteorologists’ ability to forecast short-term weather conditions, especially for up to 12 hours, 
with the exception of short-lived local storms. They can predict general movement of storms and 
weather patterns for up to 48 hours. Big weather events, such as hurricanes, can be predicted up 
to 5 days in advance. Beyond that range, average temperature and precipitation are relied upon to 
give general expectations. Forecasting relies on knowledge of air masses, frontal systems, and 
high and low pressure systems.  
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Climate 
 
Regional and Local Natural Factors that Affect Climate 

Factors that affect climate include the combined effects of temperature, precipitation, and 
the global circulation of the atmosphere.  
 
Five Different Classifications of Climate 
 Terrestrial climates are classified into five types: a) humid tropical; b) dry; c) humid, 
middle latitude with mild winters; d) humid, middle latitude with severe winters; and e) polar 
climate. This Köppen classification was developed by a German climatologist, and is the most 
widely used system to describe climates.  
• The humid tropical climate, without a winter season and with the average temperature is 

64º, occurs near the Equator.  
• Dry climates include steppes and deserts, places where there is always a water deficit in 

places such as the Sahara Desert or the high plains in the United States.  
• Humid, middle latitude climate with mild winters occurs in the southeastern United States, 

for example.  
• Humid, middle latitude climate with severe winters occurs in most of mid- and eastern 

Canada.  
• Polar climate has an average temperature during the warmest month of less than 50º, and 

occurs in places like Alaska.  
 

How Humans Affect and are Affected by Climate 
 Our Earth is a dynamic system, with an endless number of subsystems in which matter is 
recycled. All parts of the Earth system are linked; a change in one part can have far-reaching 
consequences. Humans are part of the Earth system, and our actions affect all parts of that 
system.  
 
Air Pollution 
 Air pollution involves the release of various undesirable and damaging gases and 
particles into the atmosphere. Some of the most abundant pollutants are carbon dioxide, carbon 
monoxide, sulfur oxides, nitrogen oxides, ozone, soot, and ash. The most important general 
sources of pollutants are transportation, power generation, industrial processes, and space 
heating. 
 
Desertification 
 Desert areas on Earth are expanding, especially in the region south of the Sahara Desert. 
Desertification, the altering of land to desert conditions, can be the result of human activities and 
inappropriate land use such as over-grazing or plowing. Drought compounds the problem by 
further reducing vegetative cover.  
 
Greenhouse Effect 
 Carbon dioxide in Earth’s atmosphere allows short-wavelength solar radiation to enter, 
but blocks some of the longer-wavelength energy leaving Earth, thus trapping some of the 
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energy. Some scientists believe the level of carbon dioxide in the atmosphere is rising due to 
industrialization and the burning of fossil fuels, causing a rise in temperature on Earth.  
 
Volcanic Ash 
 Explosive eruptions of volcanoes emit huge quantities of gas and debris into the 
atmosphere. Several modern examples, and their results, have been studied in depth. The 
volcanic material filters out a portion of the incoming solar radiation, causing a drop in the 
troposphere temperature. When Mt. Pinatubo erupted in 1991, global temperatures for the next 
year were about 1º F cooler than normal.  
 
El Niño and La Niña 
 Normally, a cold ocean current flows equatorward along the western coast of South 
America. At irregular intervals of three to seven years, in December, a warm countercurrent 
occurs. This El Niño is marked by abnormal weather patterns, including strong storms on the 
California coast and in the southern United States. The opposite of El Niño is the La Niña, when 
surface temperatures in the eastern Pacific are colder than average. This triggers more snowfall 
in the northwestern United States and greater hurricane activity in the US.  

Websites 
http://usatoday.com/weather/ - USA Today- forecast and weather conditions 
http://www.wunderground.com/ - Weather Underground - forecast and weather conditions 
http://wwwa.accuweather.com/ - Accuweather - forecast and weather conditions 
http://www.nws.noaa.gov/ - National Oceanic and Atmospheric Administration 
http://australiasevereweather.com/photography/index.html - cloud types  
http://vortex.plymouth.edu/clouds.html - cloud types 
http://ww2010.atmos.uiuc.edu/%28Gh%29/guides/mtr/cld/cldtyp/home.rxml - cloud types 
http://www.met.tamu.edu/class/Metr304/Exer10dir/classification.html - cloud types 
http://amrc.ssec.wisc.edu/realtime.html - real-time weather 
http://vathena.arc.nasa.gov/curric/weather/index.html - weather curricula material 
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