Lower Atmosphere Diagnostic
Analysis for a Sun-Earth Connection

By
Alfred M. Powell, Jr

Office of Research and Applications
National Atmospheric and Oceanic Administration

Ming Chen
IMSG Inc.

October 2004



Stability Concepts in Brief

the synoptic long wave pattern -- the
shorter waves become more stable and
the critical wavelength for instability
shifts to longer waves.

L. = Aprn (20)Y2 / 1,

- L. Is the critical wavelength
- Ap is the change in pressure
- m IS a numerical constant

- ¢ Is the static stability

- f, Is the coriolis
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200 mb Temp Pattern Changes




Comparison of Annual Wave Energy
Solar Max vs Solar Min
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Wave Energy By Pressure Level

S-year means
Solar Max minus Solar Min
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Typical Wave Energy Change
1989 Monthly Mean
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Annual Spectrum Comparison

Stratospheric 30 mb, Mid-Lat, 30-60N
1989 Solar Max to 1986 Solar Min Comparison
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1989 Zonal Spectrum Comparison

By Level and Latitude Zone, Solar Maximum Year
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1986 Zonal Spectrum Comparison
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Zonal Average Spectrurm{NQOMBe0 Year 1929 Lewel 30
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Stability Changes

Means of Solar Max and Min Years
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‘Wave Mumbar

500 mb Annual Atmospheric Wave Energy Changes
1989
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Annual Spectrum Comparison

Stratospheric 30 mb, Mid-Lat, 30-60N
1986 Solar Min Comparison
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Vertically Propagating Wave Energy
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Solar Min vs Solar Max

Difference of 5-year Mean Max Minus Min

5 MaxMin Diff 500 mb
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Solar-Terrestrial Mechanism

Summary

— Power spectrum analysis supports concept
e 11-year cycle:
— Solar Min is long wave dominant
— Solar max is short wave dominant

 Annual cycle: wave energy changes consistent with stability changes

« 28-day cycle: Possible association — more research required

— Vertical waves and horizontal wave energy changes (on a
pressure surface) appear coupled
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