MET5533: Krishnamurti

e Using the enclosed diagram as a frame of reference discuss the role of planetary scales
‘and the zonally averaged scales on the maintenance of the eddy kinetic energy of a
tropical disturbance.
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MET5533: Krishnamurti

* Given atmospheric wind data sets on a global grid, how would you construct a picture
of the Hadley cell? List all step starting from global winds to the final calculation of the
Hadley cell stream function.
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MET5533: Krishnamurti

e This question is on the dry and moist static stability

a)

Discuss how the large scale divergence has opposite effects on the generation of dry

and moist static stability over the lower troposphere of the tropics.
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How would shallow stratocumulus cloud top cooling affect the dry and moist static

How would surface evaporation be important for this problem.
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MET5533: Krishnamurti

e This question is on monsoon. Please provide short answer for each part.

a) What level and in what season is the Somali jet frequently observed.

b) Is the African easterly jet found south of the Tibetan High.

c) Isthe Tropical easterly jet found south of the Tibetan High.

d) What are typical values of evaporative flux (in energy units) over the Arabian Sea
during the northern summer.

e) What is a PNA pattern?

f) How is the intraseasonal oscillation on the time scale of 30 to 50 days related to the
dry and wet spells of the monsoon.

2 g) What is downstream amplification within the monsoon environment, sketch and
' describe.

h) Show a very simple sketch on the workings of a differentially heated monsoon using

the three familiar covariances.
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METS5533: Krishnamurti

* On the issue of the initial value approach to the assessment of combined instability of

an easterly wave:

a) Describe how in principle the 10 spectral equations are obtained. (Do not derive, just
state in words).

b) Given a solution to this problem how does one assess the mechanisms for the growth
of an easterly wave.
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MET5534: Krishnamurti

e (40 minutes) You are given the solution of the Murrays cloud model. You are to make
diagrams of vertical eddy flux of heat W'T" as a function Z and time, and of momentum

U'W' as a function Z and time. Where the over bar is a zonal average, prime is a
departure from zonal mean. You are then to make a diagram of the convergence of fluxes

-—&W' T' and —%U 'W' as a function of Z and time. Write down systematically how

you would use the model output and construct these diagrams. What do such diagrams
mean to you?
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/' MET5534: Krishnamurti

‘;f e Describe the procedure for calculating the surface drag coefficient from the angular
e momentum budget of a hurricane. Answer the following:

a) Identify the data sets needed.

b) Basic equations needed.

c) Integration procedures needed.

d) How the drag coefficient is estimated.

e) What is the role of surface drag on the hurricane i.e. on the vorticity and on the

kinetic energy (of the hurricane)?
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MET5534: Krishnamurti
e Describe the heat budget of a tropical storm following the study of Kurihara and
Tuleya. Answer the following in this context:

a) The heat budget equations and exploration of each term in this equation.

b) Salient terms within this framework during the formative stage of a tropical storm.
. . MANAA—TINANAT
c) Mechanisms for the formation of a warm core.
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MET5534: Krishnamurti

e Given the four equations for the surface similarity theory (for the unstable case) write

an outline of a simple iterative fortran do loop and show how you would solve for
a) The Monin-Obukhov length.

b) Surface sensible heat flux.

c) Surface latent heat flux. and

d) The surface momentum flux.
What does one do with such products?
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