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ERTH 260: Inclass Exercise #9
CAPE and Vertical Velocity
(Due Friday 21 April 2018; 100 points)
You should work together by Tables.
Answer on separate sheet of paper in complete sentences. There should be a clear
connection between your answers and the online handouts on CAPE and
calculations related to CAPE.
1. The sounding for Fort Worth TX at 0000 UTC on 17 April is given below. The
brown dotted line represents a lofted parcel’s ascent curve. The Convective
Available Potential Energy (CAPE) value for that parcel is indicated in the
enclosed box at bottom left, in the upper panel, and outlined in brown. The
unit is m2/s2.
The LFC for this parcel is 960 m (~3000 feet) above the ground.
The conceptual definition of CAPE is that it represents the sum of the upward
acceleration due to buoyancy for each level of the atmosphere from the LFC
to the EL. Assume that an air parcel is lofted to the LFC and then just one
meter above the LFC.
(a) By visual examination of the sounding and the parcel ascent curve,
explain why the greatest buoyancy acceleration experienced by that
parcel would occur at around the 500 mb level. (25 points)
The buoyancy acceleration is given as the fractional difference between
the temperature of the air parcel and that of its surroundings at the same
pressure elevation.

In situations in which there is an LFC, this acceleration is positive
(upward) and is directly proportional to the difference in temperature
between the lofting air parcel and its surroundings, as given in the
numerator of the expression above.
A visual examination of the Fort Worth sounding and the parcel ascent
curve, shows that the largest temperature difference between the parcel

ascent curve and the ELR will be at around 500 mb. Thus, it is at that
level that the greatest upward buoyancy acceleration will occur.
(b) Explain why, despite (a), the greatest upward vertical velocity due to
buoyancy (sometimes called the “convective vertical velocity) will occur
at the EL (which is near 200 mb in this case). (25 points)
CAPE is essentially the summation of the buoyancy accelerations for
every level of the atmosphere from the LFC to the EL. As long as there
is a buoyancy acceleration upward, the air parcel will continue to
accelerate upward. In other words, as the parcel reaches the next
elevation it will be given an additional acceleration upward. Thus,
the air parcel’s upward vertical velocity will continue to increase until
it reaches the Equilibrium Level, and its temperature is no longer
greater than that of the environment’s.

2. The formula for the convective vertical velocity is

Compute the convective vertical velocity for this case. Show all steps. (25
points)
CAPE = 1542 m2/s2

w = 2 x 1542 m 2 s-2
w = 3084 m 2 s-2
w = 55.5 m s-1
3. What is the maximum size hail stone (in diameter, either in inches or mm)
that would exist, due to this vertical velocity. The tables for this are on the
class website. (25 points)

According to the values given in this table:
http://tornado.sfsu.edu/geosciences/classes/e260/HailGrowth/UpdraftS
peeds.png, the diameter of the maximum hail size would be greater than
4 ½” or 114 mm.

