All-

"Knowability and no ability in Climate and Earth Sciences"

Spring quarter, 2006 , Graduate/postdoc seminar, 2 credits, 

We're sending this email now because we'd like to make a running start on a seminar class/meeting we're planning next quarter. We'd thought of you all as being particularly interested in the topic (and some of you likely to disappear soon from UW). We'd really like to keep the meetings small so that discussions are fluid, but if you think of other good people, do please let them know.

Beginning with somewhat beer-soaked origins, we've recently been trying to think about what makes for a good problem in our field. Why are some questions more tractable than others? How do you identify a good problem in advance? Are there common elements that can be identified in different fields? Apart from a slightly groan-worthy title, what we will do for the class is not very well defined yet.  Some of the specific questions we'd like to ponder:
-Why are some problems and hypotheses more likely to lead to enlightenment (or to the reduction in ignorance), while others are more likely to further obscure the truth? How does one construct a hypothesis that has the intrinsic property of knowability?

-What  are the roles of intuition and experience/deduction in formulating a question that is knowable when it is probed using scientific reasoning?

-When do models build knowledge? What types of models are most influential in shaping the way we think? Are they the same models that keep the scientific invesigation on the pathway to truth?

-How does one avoid working on a problem that "dies when the investigtor dies" (Michelangelo)?

If these questions seem like they'd be interesting to sit around a table and cogitate on, let us know, and one thing we'd like you to start thinking about is a paper, or papers, that you've found to be good examples of elegant approaches to important problems. By starting on this now, we hope to build up a series of case studies we can all explore together and gain from everyone else's experiences and ideas.

It is not clear we will be able to come up with concrete or world-shattering answers, but we do think these are important questions to think about. Attached below are some more thoughts resulting from a mixture of caffeine and hops.

Cheers,

David and Gerard

Before we meet: 

   Email students and have them bring papers that were particularly influential to them (or in their discipline)

       -- are their common characteristics in methodology or presentation that make it a particularly powerful or persuasive work? 

Some questions to address: 

   How do you evaluate whether a problem is tactable/doable? 

        -- goal: to minimize the risk of picking an intractable problem.

   Examples of questions that are still out there that are not solvable/knowable.

   Which questions are fundamental (aesthetics)? Which questions are profound (complexity)? And how do we know they are fundamental or profound (as opposed to influential)?

        -- give examples of fundamental/profound questions. Have any fundamental/profound questions been solved?

   Do fundamental/profound questions always lead to principles you can understand? Do they have to lead to something you can explicitly model? 

Contemporary examples 

   Good examples: Origin of Species; Lorenz's 1963 paper: Deterministic nonperiodic flow; Hasselman's 1976 paper; Basic radiation (Eddington?, Tyndall?); Stommel's book "Gulf Stream"; Gaia (?)

   Bad examples: Conveyor Belt; Bergen School; Fractals; Gaia (?)

Format:

   Weekly summary by students (in writing).

Reference materials:

    Isaac Held's paper on Gaps between simulations and understanding

    Complex Studies Institute

    Levin's "Types  of Models"

   How to Solve it, by G. Polya (circa 1945)
Hey folks. 

  You are getting this email because you indicated you would participate in the "Knowability and No Ability" reading/discussion course.

Gerard and I are still working on the outline and readings. (I will attach a draft of the outline below). We plan to hold the first class on Wednesday April 29 at 2:30 or 3:30; let me know if anyone has a conflict with either time. 

  I have add codes that I can email you. 

David

Week 1. The basics Popper,  Kuhn and Lakatos.

Week 2. Levins (1966), Lorenz (1966), Polya(?); readings on the use of Models

Week 3.  Held, McIntyre(?)

Week 4. (possible) case study – ENSO

Week 5. (possible)  case study – Milankovitch

Week 6. (possible) case study – Global Warming

Week 6. (possible) Ocean thermohaline circulation. 

Week 7. (possible) Parameterizations (clouds, ocean mixing)
From David:

Here is the partial list for week 2, and the pdfs: 

Week 2: 

Sections 3-5 of “Models in Science”. Frigg, R. and Hartmann, S., 2006. "Models in Science", The Stanford Encyclopedia of Philosophy (Spring 2006 Edition), Edward N. Zalta (ed). Online at plato.stanford.edu/archives/spr2006/entries/models-science .

Levins, Richard, 1966: “The Strategy of Model Building in Population Biology”. American Scientist. Pp 421-431. I recommend reading 421-23, and 430-31 for sure, with the rest being optional. 

From David:

Great: 2:30 it is. I am happy if we have them do a reading or two before the first class. They should be aware, however, that the readings aren't meant to cover the total breadth of the class -- only start us on some of the individual elements (eg, we are starting with classical views of how science is done, and then moving on to the role of models, and a discussion of how we know (how we build knowleddge, then to looking at cased studies of what makes a good problem and why, and finally at whether there are 'charateristic properties of a system or methodologies to approach a system' that make one type of system more 'knowable' than another type of system. The first readings will only address a subset of these issues.
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