L=
View metadata, citation and similar papers at core.ac.uk brought to you by:z CORE

provided by NASA Technical Reports Server

NASA-CR-193810 e,
:;1» T S .
FINAL REPORT 2y ey
for . .
GRANT NAG 5-1060 JE2/3 /&

Title: ™"Analysis of Satellite-Derived Ozone and Water Vapor Measurements"”
Period covered: July 15, 1988 - September 30, 1992 (59/(?

Institution: Iowa State University
Ames, IA 50011

Principal Investigator: John L. Stanford
Professor of Physics )

SUMMARY

Research under this grant has involved analyses of satellite-derived
measurements of water vapor and total ozone.

Upper tropospheric water vapor data from the Nimbus 7

temperature-humidity infrared radiometer (THIR) 6.7 micron channel were
analyzed by Fourier transformation to provide wavenumber spectra for a

case of an upper level system over Europe. The power law spectrum for
horizontal scales from 60 to several hundred km suggests that when convective
cloud energy sources are not present, the enstrophy-cascading process (with
variance proportional to the minus 3 power of wavenumber) may hold to much
smaller scales than previously thought. Details have been published in Manney
and Stanford (1990).

Several investigations of the middle atmosphere (stratosphere and

mesosphere) were also conducted. Slow atmospheric oscillations with

periods of 1-2 months were investigated in total ozone measurements and in
ionospheric data. Using one-point correlation maps and total ozone mapping
spectrometer (TOMS) data, strong statistical evidence was found for the
planetary-scale oscillations at these periods. A dipole-like pattern in the
tropical equatorial Indian ocean-western Pacific region was documented, along
with wavetrain-like patterns emanating into the extratropics (Gao and
Stanford, 1990). While attempting to follow the oscillations upward above
stratosphere, oscillations were studied in ionospheric data (D-region radio
wave absorption, in the upper mesosphere, around 80-90 km altitude).
Cross-spectral analyses with solar flux data revealed that much of the
observed 1-2 month variance in the ionospheric D-region was well correlated to
solar variations (Stanford and Saksena, 1989).

Further research has involved investigations of the photochemical lifetime of
greenhouse gases methane and nitrous oxide. Using Nimbus 7 satellite

data, a new analysis technique was employed to determine the lifetime

of these gases in situ in the upper stratosphere. The lifetimes are

found to be in good agreement with theoretical estimates. Details may

be found in Stanford and Ziemke (1991).
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The focus of our research has steadily progressed upward from the
troposphere into the stratosphere, and funding is now provided through
the Atmospheric Chemistry Program, Modeling and Analysis. We
appreciate funding continuity which has allowed a smooth transition
between programs.

PUBLISHED PAPERS sponsored by this grant (copies have previously been sent to
the requested NASA offices):

1. Stanford, J. L., and R. C. Saksena, 1989: Oscillations in D-region
Absorption at Periods of One to Two Months. J. Atmos. & Terrestrial Phys.,
51, 975-981. :

2. Manney, G. L., and J. L. Stanford, 1990: Wavenumber Spectra from THIR
6.7 Micron Water Vapor Data, J. Geophys. Res., 95, 909-913.

3. Gao, X. H., and J. L. Stanford, 1990: Low Frequency Oscillations in
Total Ozone Measurements. J. Geophys. Res., 95, 13, 797-13806.

4, Stanford, J. L. and J. R. Ziemke, 1991: CH4 and N20 Photochemical
Lifetimes in the Upper Stratosphere: in situ estimates using SAMS data.
Geophys. Res. Letts., 18, 677-680.

Distribution:

Two copies to:

Dr. Man-1i Wu

NASA Technical Officer

Code 910.4,

NASA Goddard Space Flight Center
Greenbelt, MD 20771.

Three copies to:

NASA Scientific and Technical Information Facility
800 Elkridge Landing Road

Linthicum Heights, MD 21090

One copy to:

Ms. Gloria R. Blanchard

Grants Officer

Code 286.1

NASA Goddard Space Flight Center
Greenbelt, MD 20771.

One copy to:

Ms. Marsha Holmes
Contracts and Grants
209 Beardshear Hall
Iowa State University

One copy to:

Ms. Joyce Smith

Grants Specialist

Department of Physics and Astronomy
Iowa State University



