MET5541: Krishnamurti
e Given the following time differencing for a wave equation, u™"' = " + At(af "+B "*’) —m

where f = —ikcu = iou, discuss the computational stability of this scheme for o = 025
and 3 = 0.75 (Hint: pages 40, 41).
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MET5541: Krishnamurti (1998)

o If U, V and ¢' are given on a grid space (K,G) and you are to compute the spectral

coefficient of —

1 (6U¢'
— +
cos?O\ A

vy

s _8?) (of equation 6.132) what steps would you

take. Write down all steps and provide very brief explanation of each step. Note: U, V are

Robert functions of u, v.
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METS5541: Krishnamurti (1998)

* Explain the method (on pages 160, 161) for computing the nonconvective heating and

nonconvective rain.
a) State all assumptions

0q,

b) Why are we making such a fuss about 5
/4

c) Provide a flow chart.
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MET5541: Krishnamurti (1998)

e In the surface similarity theory for the unstable constant flux layer we came across the
following three equations (pages 140, 141)
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0 oz L
L=u"?/kpo' —0

These are three equations for the three unknowns L, 8" and u".
a) Describe a simple solution procedure (in words) for the above 3 equations.

b) Once you have solved for u*, 8 and L, how do you find the flux of momentum and

heat (hint: page 141).
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MET5541: Krishnamurti
e Question
a) Explain with diagrams the triangular truncation for the expansion of a variable
A(u,).) using spherical harmonics.
b) Starting from the wind components u, v on grid array at 500 mb over the globe, show
how you would obtain spectrally the following fields over the globe:
a) Vorticity,
b) Divergence,
¢) Streamfunction,
and d) Velocity potential
I(1+DU;" = —(l + l)s;" o +1en & —imD)"
I(1+1)V" =+(I+ Ve Dy, — I}, D}y, —im&}

e = (12 -m?)/ (4% -1)
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MET5541: Krishnamurti
» Given the following equations on radiative fluxes (from your class notes) interpret the
meanings of these equations for a reference level above a single cloud layer.
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MET5541: Krishnamurti

e What is the purpose of normal mode initjalization of a primitive equation NWP model?
Given the linear form of equation of motion in sigma-coordinate:
o _ 2Qv'sin6 = o
ot acosOoA
> +2Qu'sinB = _or
t add
w +V-V'=0
oo
o E(@.) =0
RT, ot \ 0o

where u, v, P, W are functions of A, 6, ¢ and ¢, primes indicate perturbation quantities
and P=gz+RT Inp,

o —
W=0'—0'(V-V+V-Vq) ;g =Inp,
I', = static stability of basic atmosphere

a) Derive the equations for vertical and horizontal structure of linear normal modes.

b) Describe briefly the method for solving vertical structure equation to obtain vertical
modes.
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