NAME: _________________________________________________   QUIZ SECTION: ____________ 

ATMS 101 Autumn 2008 

Homework #8 (Due THURSDAY, December 4) 

Please show all work and write neatly in the space provided.

1.
a)  Circle one term in each set of bold terms (3 circles total); fill in the blank with a number.  Downdrafts tend to form in   stable  /  unstable  /  conditionally unstable  environments.  For a downdraft to occur in this environment, sinking air must be unsaturated  /  saturated   and will   increase  /  decrease   in temperature by  _about 6_  degrees C per km.  

b)  Precipitation particles and evaporation play important roles in allowing the formation of such a downdraft.  Explain.

Since the environment is conditionally unstable, only saturated air will become buoyant or negatively buoyant (unsaturated air would want to return to its original location).  Remember, the amount of water vapor needed for saturation increases with increasing temperature.  Because sinking air warms, more water vapor must be added to maintain saturation.  This can occur through evaporation, which is only possible with the heavy precipitation of such a downdraft (there must be liquid water available for evaporation to occur).  Evaporation takes heat away from the surrounding air, so air in a thunderstorm downdraft doesn’t warm as quickly as the environment.

2.
a)  The environmental temperature 

cools with altitude from 25 degrees C at

the surface to 9 degrees C at 2 km.  Is an

air parcel that originates at the surface 

stable ,    unstable ,   or 

conditionally unstable   ?  Circle one.  



b)  Why does a rising, saturated 

air parcel cool at a different rate than a rising, unsaturated parcel?

Because pressure decreases with height, air cools.  When air is cooled, the relative humidity increases.  If the air is saturated, it is already at 100% relative humidity, and cannot increase anymore.  So as it continues to rise, water vapor is removed from the air through condensation.  This process releases latent heat, so the rising saturated parcel does not cool as rapidly as it would if it was not saturated.
3.
The National Weather Service draws a warning box around a region of Kansas to alert the public of potential severe thunderstorm development.  Explain the lower-level and upper-level airflow that likely led this forecaster to choose the warning area.

Upper (say, 500 mb): between an upstream trough and downstream ridge.

Lower (say, 850 mb): warm air from the gulf of mexico blows into the region

Where these two airstreams meet, severe thunderstorms are most likely to occur.
4.
Why does the updraft of a supercell thunderstorm rotate?

horizontal wind shear is brought into the vertical via an updraft

5.
How do the updraft and the downdraft of a supercell thunderstorm interact to maintain a long-lived thunderstorm?

Downdraft: creates a gust front which gives lift to the warm environmental air --> this air can reach saturation and become buoyant (updraft)

Updraft: condensation of water vapor in the updraft leads to precipitation.  Precipitation causes the downdraft.
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