




















What are the Atoms?
(representing small scale processes in large scale simulations of the climate system)





A Three Step Process

1.Insight

2.Dimensional Analysis

3.Empiricism



Stratocumulus Topped Boundary Layer

















2D CSRM

64 columns
64 wide

3D CSRM

64 columns
8 wide

Mini-MMF

8 columns
8 wide

(Following Grabowski, Khairoutdinov and Randall)





(graphic courtesy of D. Randall, Colorado State)



Following Arakawa (graphic courtesy of D. Randall, Colorado State)



Summary

1. The system is heterogeneous with myriad scales.

2. The intractability of the equations (turbulence) demands empiricism.

3. Some progress can be made by assuming local homogeneity and
interpolating among idealizations.

4. The empirical step is non-trivial.

5. New, truly multiscale approaches which exploit massive computational
capacity are promising, and only just beginning to be exploited.

Special thanks to David A. Randall for sharing his work on “super-parameterization” with me.


