The Convective Mass Flux Model

i updratt feactio,
p = o, + (1 — o)
The convective flux [, is
Fy = pu'f = Mo(th,, — a)
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Meteorology 6150: Exercise 9
Shallow-layer Convection: Mass Flux Model for Convective
Fluxes
Due December 5, 2000

This exercise is based on the three non-linear simulations that you per-
formed for Exercise 7. Do all calculations at the w-levels. For potential
temperature, you will need to average vertically to obtain values at the w-
levels.

1. Calculate and plot the profile of the steady-state average updraft speed
w,, for each case.

2. Calculate and plot the profile of the steady-state average updraft frac-
tional area o for each case.

3. Calculate and plot the profile of the steady-state average updraft po-
tential temperature 0, downdraft potential temperature 64, and their
difference 6, — 6,, for each case.

4. Plot the updraft mass flux profile M, = ow, for each case.

5. Estimate the convective heat flux profile w6/ using M, (6, — 64) for
each case. Compare to the actual convective heat flux profiles that you
obtained in Exercise 7, part 3.
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