Week 6 Discussion

Here are the notes I took for the discussion.  David’s notes were more than sufficient, and there is some overlap in these or places where I point to his notes.   But; since I wrote these down, I thought that I would share them.

**The focus of the discussion was the Isaac Held paper:  The Gap between Simulation and Understanding in Climate Modeling.

*We also decided to focus on just one case study.  The topic will be decided in vote over email.

*We also wanted to continue to make additions and modifications to the Polya list, if you have any comments send them to the whole group.

___

Held asks:  How do we decide which models to focus on?

He defines elegant models as those which are idealized enough that they can be understandable, but also realistic or at least provide results that are relevant to the simulation models.

--

What direction should you build a simple model; from the bottom up or from the complex down?  [This is a question/topic that has come up frequently in the discussions.   The answer might depend on what question the model is meant to address]

As computer power increased, the field should have progressed upwards gradually through different levels of complexity, but it did not.  Why?

Changes in climate models occur based on:  (1) what the deficiencies are.  (2) who wants to work on the deficiencies.

MIPS-see David’s notes

-when models give the wrong answers for different reasons, MIPS can be misleading.

-model comparisons are often results driven, this can lead to “group think” processes rather than a wide range of methods to solve a problem.

Held seems to say that high-end models are only good for prediction and simulation, do we agree with that?  No!  Mike Town-Yes!

Return to the discussion of Held’ elegant models.  Such models are difficult to create.  

What are simple systems:  pieces of a complex system or idealizations that explain the big picture while decreasing the complexity.

-0-

If a model run is physically implausible, is it useful?  Yes.  Such models can help in the understanding of the behavior of the model.  Yes.  Sometimes these runs can give hints.

-0-

What is the value of the Lorenz equation?  (1) It gives us a language for discussing climate (regimes, bifurcations etc).  (2)It offers insight into the role of S.I.C.  sensitivity of initial conditions.

(3) It might give insight into the feedbacks of nonlinearity.  –Maybe, but climate science has explained a lot using linearity.

True-but the understanding the non-linearity is the next step.

But if a system is highly non-linear, what is the point in looking at simpler or linear models (from a climate perspective).  –thinking nonlinearly is hard.  We use simple models because we can think about the,.

-0-

Isaac’s job is to create the next generation of simulation model.  He seems to be frustrated because he wants the climate community to work together to make it easier to know how to improve the simulations. E.g. there are a lot of toy models that have not helped to build understanding.

Held would like a systematic approach to using simple models, an iterative method by which simple model research feeds back on simulation models.

-0-

There is another part to his definition of  ‘elegance’: the model must be general, usable, accessible.

-0-

Obstacles: which model to choose?  Which pieces of a complex problem to we focus on?

Having focused efforts is good, but it should not come at the expense of every other piece of climate science research.

-0- 

Should the goal of climate science be driven by simulation models, or is this Isaac’s focus currently, since its his job?

Making simple models more accessible would be an easy improvement.

Key side note:  simple models do not need to be software, they can be ideas.

