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The theory of climate and climate change in now a well-organized High-Tech activity requiring huge resources and
sophisticated analysis of results. In this situation people may not recall about scales considering them as something
of interest at the middle of last century for an epoch when there was no such pervasive system of grant proposals
and reports. People had more time then, as older people may remember, for fundamental problems. The climate
theory has equations of mechanics and thermodynamics, different for atmosphere, land and ocean, the complex
boundary conditions, the energy input from the sun and now more and more from humans. External input and given
physical, etc., properties of matter allow one to determine the scales of temperature, (sound) velocity, horizontal
and vertical scales. The equations of the theory normalized by these scales produce similarity codified in terms
of non-dimensional numbers defining various regions of circulation which may be directly used for other planets.
Laboratory simulations of geophysical flow initiated by D. Fultz and R. Hide have played a role at that time and are
playing it still now. The dimensional analysis allows one to determine the scales of kinetic energy and temperature
gradient as was published by the first authors in 1970s. The combination of similarity and dimensional arguments
are producing various scales for such important weather characteristics as synoptic vortices, tropical cyclones and
polar lows, tornadoes, dust devils etc. Important are probability distribution functions, PDF, for these vortices.
About a decade ago it has been found that the distributions are exponential which can be understood remembering
the classic statistical thermodynamics by Gibbs. The most important problem now is how these PDF may change
regionally and in time as a response to the climate change and, accordingly, how risks may change. Few examples
will be presented.


