The demography of your invented creature and its habitat dynamics.

Day 5.  Environmental dynamics and the megamatrix.

Before answering these exercises, 

Study the stochastic environment programs: sev1uni_08, sev2norm_08, and sev3disc_08.

“sev4markov_08.m”

Study and then run “mat4mega_08.m”

You will need to have “jpdata.mat” and “senstuff” in your folder to run “mat4mega...”

1.  Invent a disturbance mosaic or some pattern of environmental transitions for your invented organism.  For this exercise you need to think of a Markovian process in which the state at t+1 depends upon the state at t. (quite like the demographic fates with which you are familiar).

Describe the process in words. Also make a diagram of the environmental dynamics, similar to the life cycle graph.

You could think of using the environmental states for which you created matrices yesterday.

2.  What is the highest quality environmental state for your creature?  Make a figure that shows the qualities of all of them.

3. Write a matrix for the probabilities of transitions among environmental states:  the probabilities of going from m1 to m2, from m1 to m3   from m2 to m1, from m2 to m3...etc

Let's call it cmat, for “cmatrix.”  Note that the column sums must be 1 all across.  Check that yours are with;


sum(cmat)

If they are not, you have a mistake.   The state of the environment at each patch changes with time, but the amount of habitat does not increase or decrease in this model.

How do the columns of the matrix compare to one another? If the columns are all equal, we would call it an “iid” environment. The more general case (and more interesting!) is when they are not. We call that a “markovian” environment.  What would a ‘cmat’ for a strictly cyclical environment look like?  Don’t use one like that for today’s exercise, please.
4. Write a time line for the phenology of your census and for the phenology of environmental change... to decide when to apply the environmental dynamic process?  Why does phenology matter?

5. Enter your cmat on the computer by typing it into an m-file and running it interactively as we have been doing.  Find the equilibrium frequency of environmental states given by your environmental process matrix.  The most convenient way is to go ahead and use “senstuff”…although not all the output is relevant here.
6.  Load your environments from yesterday (or create new ones if you wish) and then save a “*.mat “ file, replacing the * by the name you wish, that has both demographic matrices and the environmental transition matrix for use tomorrow.  Type “help save” if you need some help with this.

7.  Construct the megamatrix.  What is its dimension (use the size function).  Why?  What is the meaning of each entry in it? Decide whether you should use megL , the model for late disturbance, i.e., disturbance much later than the census, or megE., the model for early disturbance.

8.. Analyze the asymptotic dynamics of the megamatrix, dominant eigenvalues and eignevectors and sensitivity and elasticity.  It is very easy to get all of these using “senstuff”, as is done the m-script.  Use the following call: 


[lmat wmat vmat elamat senmat] = senstuff(mymegamatrix)

These are, respectively, the dominant eigenvalue, the ssd, the rv, the elasticity matrix and the sensitivity matrix. 

How does the λ of the megamatrix compare to the individual habitat λ’s?

9.  What is the parameter of highest sensitivity?  Of highest elasticity?  Use MATLAB’s max function.  Type “help max “ to see how it works.  Is there a particular environment that has higher elasticity than the others?  To answer this question, recall that elasticity is additive. Discuss the meanings of these parameters in the context of the megamatrix.

10. Does the most frequent environment have the highest elasticities? Does the best quality environment have the highest elasticities?  How do rare environments contribute to the megamatrix growth rate?

