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Why bother to visualise?2 Introduction
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Figure 1.1: Schematic of the large scale Southern Ocean circulation. Isopycnal layers (colour

shows ocean density) tilt up towards Antarctica on the left, linked to the zonal Antarctic Cir-

cumpolar Current (ACC; yellow arrows and black streamlines) through a thermal wind balance.

Upwelling North Atlantic Deep Water (NADW) splits at the surface into the two branches of the

meridional overturning circulation. Warming and freshening permits northward Ekman transport

in the surface layer to close the upper cell, while dense water formation near the coast of Antarctica

replenishes the lower cell with Antarctic Bottom Water (AABW). The model data comes from a

global MOM4 simulation run by Paul Spence.

surface.

The strongly tilted density layers (isopycnals) in the Southern Ocean are central to

both the ACC and the overturning circulation. A combination of strong westerly winds

and surface heat and freshwater fluxes set the mean stratification. The winds drive a thin

Ekman layer, which, due to the rotation of the Earth, transports water northward in the

upper few hundred metres of the ocean. The northward movement of the surface waters

tilts up the isopycnals in the south, so that North Atlantic Deep Water (NADW) outcrops

at the surface. The available potential energy stored in the tilted isopycnals is released

into mesoscale eddies - coherent vortices roughly 10–50 km in size - through a process

known as baroclinic instability. The eddy field acts to oppose the wind-driven steepening

of the isopycnals and the resulting isopycnal slopes are primarily a balance between the

competing e�ects of the Ekman and eddy-driven contributions. Latitudinally varying heat

and freshwater fluxes at the surface also contribute to setting the mean stratification in

the Southern Ocean.

South of the wind stress maximum, the latitudinal variation in wind stress creates a

divergence in the surface Ekman transport, which draws up NADW from below. Deep

water upwells southward and approximately adiabatically along the sloping isopycnals (i.e.

Image from Morrison (2013)

1. For outreach
2. For scientific communication
3. For scientific understanding
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1. For Outreach

I
I Needs to be polished
I

You need help to do this!

I (Unless you are an expert – I)
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2. For Scientific Communication

I
I You want to show information without the polish.
I With just a little thought, you can do this yourself.
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3. For Scientific Understanding

I

I
I Does my model do something sensible?
I Can I spot the source of numerical errors?
I Can I attribute processes or events?
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Tips for Scientific Visualisation
Everyone should prepare a (matlab/python/paraview)
script which enable them to visualise their regular data in
3D/animation:

1. Start with a script that makes a nice-looking image
(2D or 3D)

2. Think hard about your colour scale
3. Print an image for each time level in your data.
4. NB. Frame-rate is important for human perception –

you may need to adjust e.g. write out more model
data, interpolate between time levels, etc).

5. Stitch together frames with something like BTV Pro
or ffmpeg.

6. Pretty up your animation in something like iMovie if
needed . . .

It’s important to have a ready-to-go script to minimise the
barrier to visualising your data.
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#OMG @hogg_andy just used a Rainbow
Colour Scale!!

I “. . . the most commonly used rainbow colour scales
can distort perceptions of data and alter meaning by
creating false boundaries between values.” (Hawkins
et al.)

I Disguises information for the 4% of the population
who are colour-blind.

I Should we #endtherainbow ?
I No. Colour scales must be appropriate.
I For eye-candy, or qualitative demonstrations (and

especially animations), rainbows are just fine.
I When you want to make a quantitative a rainbow is

terrible.
I Be smart about your colormap!
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Conclusions

1. If you want something glossy, get help!
2. Prepare your own method to (rapidly & efficiently)

animate data.
3. Make it a regular part of your workflow.


