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Midterm Exam

1. MULTIPLE CHOICE (2 points each):
(30 points)

(a) The eddy flux of geopotential at 30° latitude
tends to be (poleward, equatorward),

(b) A poleward momentum flux is indicative of
a(n) (poleward, equatorward, upward, down-
ward) Eliassen-Palm Flux.

(c) The observed distribution of eddy heat fluxes
is such as to (increase, decrease) the static
stability of the high latitude troposphere.

(d) A poleward eddy flux of relative vorticity is
indicative of (a poleward E-P flux, a pole-
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ward eddy flux of zonal momentum, a conver-
gence of the eddy flux of zonal momentum).

(e) The monsoon circulations are thermally (direct,
indirect),

(f) Other factors being the same, the ratio of
available potential energy to kinetic energy
tends to be larger for circulations in (high,
low) latitudes.

(8) (Increasing, Decreasing) poleward heat flux
with height is conducive to a local westerly
acceleration.

(h) The Ferrel cell transports angular momentum
(poleward, equatorward, upward)*

(i) The transient eddy flux of angular momentum
at 30° latitude is stronger in the (northern,
southern) hemisphere.

(j) The eddy flux of angular momentum by tran-
sient eddies in extratropical latitudes is (upward,
downward).

(k) The static stability tends to be stronger in the
(summer, winter) hemisphere.

(1) The mean meridional circulatiqns in the me-
sosphere reverse polarity just after the (solstices,
equinoxes).

(m, n) During wintertime, the zonally averaged
jetstream is located near (30°, 45°, 60°) and
the strongest zonally averged surface westerlies
are located near (30°, 45°, 60°) latitude.

(o) The Hadley cell transports water vapor (po-
leward, eqnatorward),

2. Explain how we know that the Hadley cell is

(15 points)

3. Why is it usually much easier to accurately esti-

stronger than the Ferrel cell.

mate [u*v*] than [v], where [ ] denotes zonal

mean and * deviation from zonal mean.
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(10 points)

4. Prove that the zonally averaged, poleward eddy
flux of geopotential is identically equal to zero
(10 points)
5. Give an interpretation of the terms in the expres-

in quasi-geostrophic scaling.

sion

components, respectively, the brackets operator [( )]
represents a zonal average and the overbar represents
(15 points)
6. Briefly describe four different approaches to infer-

a time average.

ring the mean meridional circulations on the basis

of observations. Mention the main limitations of

[uvl=Tu] [vI+[ul [vI’+[u*v*] each. (20 points)
where u and v are the zonal and meridional wind
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