Vorticity on a sphere

Announcement

Thursday April 6 we will meet at NCAR

 Talks by Phil Rasch and Bill Collins, two of
NCAR climate model experts

* Interest in a tour of computing facilities?

 Transport car pool, bike (note hill), NCAR
shuttle...

(I will be driving, and can fit 4 people)




Discussion

What fraction of pollution emitted in Colorado in
January is in the Southern Hemisphere by the end
of June?

How did you choose the diffusion coefficient?
How does the diffusion change your answer?

How does the frequency at which you update the
wind change your answer?

What do you expect happens to the tracer
distribution after some long integration time?







Spherical harmonics
(some useful properties)
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Advection with spherical harmonics
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A model

Remember q, the potential vorticity q = (+f

Lab assignment

What will the weather be on Tuesday in Boulder?

Make a 5-day weather forecast from Thursday using the
non-divergent barotropic vorticity equation on a sphere
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Use a centered finite difference for time
Use spherical harmonics to represent the spatial structure.
Include diffusion and friction.

(extra part, include mountain topography)




Implementing model code

*  What is the state variable?
(a series of complex coefficients)

+ Obtain vorticity field on a grid Spherical
» Derive spectral u and v from spectral vorticity harmonic
* Obtain u and v on a grid synthesis
+ Calculate non-linear fluxes on a grid

(uq and vg)

Assign drag (“momentum source”) Spherical
» Convert fluxes to spectral form .

harmonic

* Compute flux divergence in spectral form (“alpha”) i
(just the advection, as per last week) analysis

» Time step the state variable (in spectral form)

Remember to output state every so often (say, 6 hours?)

This is just the same as last week, but now we also have u and v

Initialization?

We start with known (observed) geopotential.
Can we use this to initialize our model?

Notice from momentum equation, drag acts
on relative vorticity, not absolute vorticity.
How can we do this in our model?

(hint, think about the alpha operator)




