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Whoa!  If energy is neither created nor destroyed, and if adiabatic means that we 
aren't adding heat or taking heat away, then how can the temperature change 
adiabatically?  If the temperature changes, doesn't that mean we had to gain or 
lose energy? 
 
Energy can take on two forms, heat and work.  When air expands, it pushes against the 
surrounding environment--meaning that it does work on the surrounding environment.  
Because the air has expended work, it loses energy and its temperature falls even 
though we haven't taken away heat. 
 
If storms are caused by rising air, and rising air is caused by fronts, why do 
winter storms often happen where there isn't a front? 
 
Winter storms often occur to the northwest of low pressure in the northern hemisphere.  
In this region, even though there isn't a front, the winds blowing counter-clockwise 
around the low pressure are pulling warmer air up and over the colder air to the west.  
Thus, the air is rising in this region.  Because the air to the northwest of a low pressure 
is usually colder, the precipitation is more likely to fall as snow.   
 
The image below shows an idealized pattern for a winter storm in temperate or polar 
regions of the northern hemisphere.  The 'L' shows the center of low pressure.  The line 
with triangles indicates a cold front.  The line with half circles indicates a warm front. 
 
Solid arrows show movement of air at the surface.  Dashed arrows show where the air 
is rising.  Warmer air is pushed up over the cold front that extends to the southwest of 
the low pressure center as well as up over the warm front to the east, and in the area to 
the northwest called a deformation zone.   
 
In a strong winter storm, the area north 
of the warm front might get rain nearest 
the front, with freezing rain, sleet, and 
snow farther north in the cooler air.  The 
area to the northwest of the low is most 
likely to get the heaviest snow.  
Thunderstorms or snow squalls might 
occur along the cold front to the 
southwest. 
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