Tracking a Cold Front
By Brady Carlson – Introduction to Meteorology 1010-043
My Cold Front Prediction
Date:  March 27, 2011

Time:  Between 0800Z – 0900Z

Airport Cold Front Passed:  Salt Lake International Airport (denoted KSLC)
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This is my first attempt at tracking a cold front.  And I couldn’t have done it without the help of the National Oceanic and Atmospheric Administration (NOAA) and Unisys.  It is because of their hard and diligent work that I am able to view and analyze the surface maps and meteogram that you see in this document and in my ePortfolio.  So as you can see from above, I have made my prediction.  But how did I get that information, and how can I be sure? 
Well first take a look at the below surface map.  The time and date of this map is 0600Z for Sunday March 27, 2011.  Pay particular attention to what’s happening over the state of Utah, notice that coming in from the West there is a blue line with blue triangles.  That blue line represents a cold front and the triangles point in the direction of where that cold front is headed.  

Below is a close-up of that same cold front.  The time and date of this surface map is also 0600Z for Sunday March 27, 2011.  And as you can see that cold front is definitely pointed in the direction of the Salt Lake International Airport.  But how do I know when it actually passes over?  What atmospheric signs should be seen that will tell me that this has happened?
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A cold front is a zone where cold air replaces warmer air.  Generally speaking, before a cold front warm southern winds develop and the atmospheric pressure steadily decreases.  Following the passage of a cold front the wind will change direction to the North or the Northwest while the air temperature tends to drop while the atmospheric pressure begins to rise.  Other atmospheric conditions that are affected by the passage of a cold front are precipitation, visibility, cloud height and the percentage of cloud coverage in the sky.  All of this atmospheric data (and more!) is plotted on a graph called a meteogram.  Keeping this information in mind about cold fronts I analyzed the meteogram below to try and pinpoint when these atmospheric conditions changed, which would tell me that the cold front passed over the airport.
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The meteogram above represents the atmospheric conditions every hour over the Salt Lake International Airport (KSLC) over a rolling 24 hour period.  This particular meteogram is for the time period of 2200Z March 26, 2011 to 2200Z March 27, 2011.  Recall that I began tracking this cold front on the surface map at 0600Z and that I believe that the cold front passed over the Salt Lake International Airport between 0800Z and 0900Z on March 27, 2011.  I have surrounded that time period with a purple rectangle.  It is in this area that I derived the information necessary to predict when the cold front passed.  To view a picture of the meteogram without the purple box click the image that is on my ePortfolio.

Let’s start by looking at what the atmospheric conditions were at 0800Z.  The air temperature has been slightly rising in the previous hours while simultaneously the atmospheric pressure has been slowly and steadily decreasing.  The wind is blowing 10 knots from the South and the visibility is 10 miles.  Now let’s look at the atmospheric conditions at 0900Z.  The air temperature has dropped significantly, matching that of the dew point temperature which caused some moderate snow to precipitate.  The cloud ceiling plunged and decreased the visibility to zero miles.  The wind changed direction from blowing from the South to the Northwest.  


To review, before cold fronts warm southern winds will blow and atmospheric pressure will be steadily decreasing.  Following the passage of a cold front the wind will shift to the Northwest, the air temperature will drop and the atmospheric pressure will increase.  All of these conditions are present during the time period of 0800Z and 0900Z.  The air temperature dropped, the wind changed direction and the atmospheric pressure began to rise.  In addition to that - moderate snow precipitated, the cloud ceiling dropped, and visibility decreased dramatically.
