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Introduction:  How do meteorologists forecast the weather?  In this web quest we will explore air masses, fronts, weather stations and weather forecasts.  
Procedure:  Follow the links for each question and write down your responses on the Forecasting the Weather Worksheet.
1. What is an air mass?

An air mass is a large body of air that has similar temperature and moisture properties throughout
2. Describe the temperature, moisture and air pressure associated with a Continental Polar air mass.
cold temperatures and little moisture. Those who live in northern portions of the United States expect cold weather during the winter months. These conditions usually result from the invasion of cold arctic air masses that originate from the snow covered regions of northern Canada. Because of the long winter nights and strong radiational cooling found in these regions, the overlying air becomes very cold and very stable. The longer this process continues, the colder the developing air mass becomes, until changing weather patterns transport the arctic air mass southward.
3. Describe the temperature, moisture and air pressure associated with a Maritime Tropical air mass.

warm temperatures and rich in moisture 

Maritime tropical air masses originate over the warm waters of the tropics and Gulf of Mexico, where heat and moisture are transferred to the overlying air from the waters below. The northward movement of tropical air masses transports warm moist air into the United States, increasing the potential for precipitation.
4.  Describe a high pressure center.  What is another name for a center of high pressure?

	. 
	High Pressure Centers 
also known as anticyclones 
A high pressure center is where the pressure has been measured to be the highest relative to its surroundings. That means, moving in any direction away from the "High" will result in a decrease in pressure. A high pressure center also represents the center of an anticyclone and is indicated on a weather map by a blue "H". 


5.  What is a cyclone?  What direction do winds flow in cyclones in the Northern Hemisphere?  In the Southern Hemisphere?

an idealized model 

A cyclone is an area of low pressure around which the winds flow counterclockwise in the Northern Hemisphere and clockwise in the Southern Hemisphere. 
A developing cyclone is typically accompanied by a warm front pushing northward and a cold front pulling southward, marking the leading edges of air masses being wrapped around a center of low pressure, or the center of the cyclone.
6. Watch this animation on how winds flow around cyclones (pressure lows) and anticyclones (pressure highs) in the Northern Hemisphere.  Draw and describe what you observe below.
7.  What is the definition of a front?
the boundaries between air masses 

A front is defined as the transition zone between two air masses of different density. Fronts extend not only in the horizontal direction, but in the vertical as well. Therefore, when referring to the frontal surface (or frontal zone), we referring to both the horizontal and vertical components of the front.
Stationary Front 
A front that is not moving. 

I. Cold Front 
Leading edge of colder air that is replacing warmer air. 

II. Warm Front 
Leading edge of warmer air that is replacing cooler air. 

III. Occluded Front 
When a cold front catches up to a warm front. 

Dry Line 
Separates a moist air mass from a dry air mass.
8.  Individual surface weather stations use a standard format to report date.  Review the weather stations symbols for temperature, weather symbol, dew point, cloud cover, sea level pressure and wind.  Draw and label the station symbol in this example.
	Temperature: 
The value highlighted in yellow located in the upper left corner is the temperature in degrees Fahrenheit. In this example, the reported temperature is 64 degrees. 
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	Weather Symbol: 

IV. The weather symbol highlighted in yellow indicates the type of weather occurring at the time the observation is taken. In this case, fog was reported. If there were thunderstorms occurring when the observation was taken, then the symbol for thunderstorms would have appeared instead. 
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	Dew Point Temperature: 

V. The value highlighted in yellow located in the lower left corner is the dew point temperature in degrees Fahrenheit. In this example, the reported dew point temperature is 58 degrees. 

	[image: image4.png]CI B

027




	
	Cloud Cover: 

VI. The symbol highlighted in yellow indicates the amount of cloud cover observed at the time the observation is taken. In this case, broken clouds were reported. 
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	Sea Level Pressure: 

VII. The value highlighted in yellow located in the upper right corner represents the last three digits of the sea level pressure reading in millibars (mb). 
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	Wind Barb: 

VIII. The symbol highlighted in yellow is known as a wind barb. The wind barb indicates wind direction and wind speed. 


9. What is a cold front?  Describe the characteristics before, during and after a cold front below. 
Definition: transition zone from warm air to cold air 

A cold front is defined as the transition zone where a cold air mass is replacing a warmer air mass. Cold fronts generally move from northwest to southeast. The air behind a cold front is noticeably colder and drier than the air ahead of it. When a cold front passes through, temperatures can drop more than 15 degrees within the first hour.
	Before Passing
	
	While Passing
	
	After Passing

	Winds
	
	south-southwest
	
	gusty; shifting
	
	west-northwest

	Temperature
	
	warm
	
	sudden drop
	
	steadily dropping

	Pressure
	
	falling steadily
	
	minimum, then sharp rise
	
	rising steadily

	Clouds
	
	increasing: Ci, Cs and Cb
	
	Cb
	
	Cu

	Precipitation
	
	short period of showers
	
	heavy rains, sometimes with hail, thunder and lightning
	
	showers then clearing

	Visibility
	
	fair to poor in haze
	
	poor, followed by improving
	
	good, except in showers

	Dew Point
	
	high; remains steady
	
	sharp drop
	
	lowering


10. Watch the animation of a cold front and describe the type of precipitation associated with cold front movement.

The animation below is a sequence of vertical cross sections that depict the development of precipitation ahead of and along a cold front. The surging blue mass represents colder air behind the cold front (solid blue line) while the yellow shading indicates the warm moist air mass ahead of the front.
11. What is a warm front?  Describe the characteristics before, during and after a cold front below.
Definition: transition zone from cold air to warm air 

A warm front is defined as the transition zone where a warm air mass is replacing a cold air mass. Warm fronts generally move from southwest to northeast and the air behind a warm front is warmer and more moist than the air ahead of it. When a warm front passes through, the air becomes noticeably warmer and more humid than it was before.
	Before Passing
	
	While Passing
	
	After Passing

	Winds
	
	south-southeast
	
	variable
	
	south-southwest

	Temperature
	
	cool-cold, slow warming
	
	steady rise
	
	warmer, then steady

	Pressure
	
	usually falling
	
	leveling off
	
	slight rise, followed by fall

	Clouds
	
	in this order: Ci, Cs, As, Ns, St, and fog; occasionally Cb in summer
	
	stratus-type
	
	clearing with scattered Sc; occasionally Cb in summer

	Precipitation
	
	light-to-moderate rain, snow, sleet, or drizzle
	
	drizzle or none
	
	usually none, sometimes light rain or showers

	Visibility
	
	poor
	
	poor, but improving
	
	fair in haze

	Dew Point
	
	steady rise
	
	steady
	
	rise, then steady


12. Watch the animation of a warm front and describe the type of precipitation associated with a warm front.

The animation below is a sequence of vertical cross sections depicting the development of precipitation ahead of and along a warm front. The region shaded in blue represents a colder air mass while the yellow shading indicates the warm moist air behind the warm front (solid red line).
13. What is the importance of temperature in the formation of rain, freezing rain, sleet or snow?  (draw the diagram)
	Rain
	Freezing Rain
	Sleet
	Snow

	Rain develops when growing cloud droplets become too heavy to remain in the cloud and as a result, fall toward the surface as rain. Rain can also begin as ice crystals that collect each other to form large snowflakes. As the falling snow passes through the freezing level into warmer air, the flakes melt and collapse into rain drops.

	supercooled droplets freezing on impact 

Ice storms can be the most devastating of winter weather phenomena and are often the cause of automobile accidents, power outages and personal injury. Ice storms result from the accumulation of freezing rain, which is rain that becomes supercooled and freezes upon impact with cold surfaces. Freezing rain is most commonly found in a narrow band on the cold side of a warm front, where surface temperatures are at or just below freezing
	frozen raindrops that bounce on impact with the ground 

Progressing further ahead of the warm front, surface temperatures continue to decrease and the freezing rain eventually changes over to sleet. Areas of sleet are located on the colder side (typically north) of the freezing rain band.
	an aggregate of ice crystals 

Progressing even further away from the warm front, surface temperatures continue to decrease and the sleet changes over to snow.


14.  What is a Supercell Storm?  What dangerous conditions may develop during supercell storms?  What wind and cloud conditions are prevalent in supercell storms?

thunderstorms with deep rotating updrafts 

The last of the four major storm types is the supercell. We define a supercell as a thunderstorm with a deep rotating updraft (mesocyclone). In fact, the major difference between supercell and multicell storms is the element of rotation in supercells. As we shall see, circumstances keep some supercells from producing tornadoes, even with the presence of a mesocyclone.
15.  What is the “Jet Stream” and at what altitude is the jet stream measured?

current of rapidly moving air 

The jet stream is a current of fast moving air found in the upper levels of the atmosphere. This rapid current is typically thousands of kilometers long, a few hundred kilometers wide, and only a few kilometers thick. Jet streams are usually found somewhere between 10-15 km (6-9 miles) above the earth's surface.
