Identifying Polar Air Masses

from a map of surface observations
Below is a map of surface observations. The leading edge of a large arctic air mass blanketing much of the US has been highlighted by the blue line. The center of this air mass is a high pressure center located in northern Montana (indicated by the blue "H").

From these reports, we see that most stations in the arctic air mass generally exhibit relatively colder temperatures, with lower dew point temperatures and winds generally out of the north. On the other side of the blue boundary (outside of this air mass) surface conditions are much different, indicating the presence of an entirely different air mass.

Characteristics of Cold Fronts

	
	
	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 & Cb
	
	Cb
	
	Cu

	Precipitation
	
	short period of showers
	
	heavy rains, sometimes with hail, thunder & 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


Identifying Tropical Air Masses
on a map of surface observations

Below is a map of surface observations. The leading edge of a tropical air mass surging northward into the Ohio Valley has been highlighted in red. Southerly winds behind the boundary signify the continued northward transport of warm moist air.
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From these reports, we see that most stations in the tropical air mass generally exhibit relatively warmer temperatures, with higher dew point temperatures and winds generally out of the south. On the other side of the red boundary, outside of this air mass, surface conditions are much different, indicating the presence of an entirely different air mass.

Characteristics of Warm Fronts
	
	
	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 order: Ci, Cs, As, Ns, St & 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


Finding Cold Fronts Using Wind Direction
shift from south-southwest to west-northwest
Cold fronts are not always identifiable by simply examining the temperature field alone. Other fields must also be taken into consideration. For example, below is a surface weather map with an analyzed low pressure center (red "L") and associated cold front (blue line) and warm front (red line). The numbers are surface temperature reports and the symbols are wind barbs, indicating wind direction and wind speed.
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Temperatures ahead of the cold front are in the 50's, while behind the front, temperatures are only slightly colder (in the 40's & 50's). However, notice the change in wind direction (as indicated by the wind barbs) from one side of the cold front to the other. Winds ahead of the cold front were generally from south-southwest, while behind the front winds had shifted around and were blowing out of the west. This sudden shift in wind direction is the key indicator that a cold front is present. 
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A sudden change in wind direction is commonly observed with the passage of a cold front. Before the front arrives, winds ahead of the front (in the warmer air mass) are typically out of the south-southwest, but once the front passes through, winds usually shift around to the west-northwest (in the colder air mass). 

Finding Cold Fronts Using Dew Points

lower dew point temperatures behind the cold front
Another indication of a possible frontal passage is a change in the air's relative humidity. The air mass ahead of a cold front is typically moister than the air mass behind it. The surface map below contains reports of temperature, dew point temperature and wind barbs. Higher dew points indicate a higher moisture content of the air. Ahead of the cold front analyzed below, dew point temperatures were generally in the 50's, while behind the front, dew point values dropped off into the 30's and 40's.
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This decrease in dew point temperature indicated the presence of drier air behind the cold front. A noticeable change in the air's relative humidity is commonly observed with the passage of a cold front. Before the front arrives, the air typically feels more humid (in the warmer air mass), but once the front passes through, the humidity decreases and the air feels drier.
Finding Warm Fronts Using Wind Direction 

shift from east-southeast to south-southwest 

Warm fronts are not always identifiable by simply examining the temperature field alone. Other fields must also be taken into consideration. For example, below is a surface weather map with an analyzed low pressure center (red "L") and associated cold front (blue line) and warm front (red line). The numbers are surface temperature reports and the symbols are wind barbs, indicating wind direction and wind speed.
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At the time this map was generated, temperatures ahead of the warm front were in the 40's, while behind the front, temperatures were only slightly warmer (in the 50's). However, notice the change in wind direction (as indicated by the wind barbs) from one side of the warm front to the other. Winds ahead of the warm front were generally from the east, while behind the front, winds had shifted around and were blowing out of the south. This sudden shift in wind direction was the key indicator that a warm front was present. 
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A sudden change in wind direction is commonly observed with the passage of a warm front. Before the front arrives, winds ahead of the front (in the cooler air mass) are typically from the east, but once the front passes through, winds usually shift around to the south-southwest (in the warmer air mass). 

Finding Warm Fronts Using Dew Points

higher dew point temperatures behind the warm front
Another indication of a possible frontal passage is a change in the air's relative humidity. The air mass behind a warm front is typically moister than the air mass ahead of the front. The surface map below contains reports of temperature, dew point temperature and wind barbs. Higher dew points indicate a higher moisture content of the air. Ahead of the warm front analyzed below, dew point temperatures were generally in the 40's, while behind the front, dew point values climbed into the 50's.
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This increase in dew point temperature indicated that the air behind the warm front contained more moisture. A noticeable change in the air's relative humidity is commonly observed with the passage of a warm front. Before the front arrives, the air typically feels less humid than after the warm front passes through.

