View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by NASA Technical Reports Server

General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)


https://core.ac.uk/display/42876021?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

R e L e S

i i

NATIIAL SCIENCE FGUNDALION - Form Asgroved
“:h‘lh"::ﬂﬂ. D.C 27550 SLE‘II“ \E{Y C)[‘ (oO.I'[’i er l P\EIJ{ (- r QML N PRRIKITRY

Flemsr pond e s e e e cgr e ie Sapiee o agteeg iy e

1INGTI TUTION AND AUUARSS 2, Bk p:-mcm,. 3 3. GHANT PERICD

Universlty of Colorvado Solar Terrestrlal Res-irch

1-5-'.' [
Boul.! .z, Colorado from 4115/ 7500 9730177

W GH 1 e g ia s.ﬁuﬂgirfhrn 7, PRIMCIPAL (M5 HOA FOrl [ GHATITEE ACC an it dER
. MO
DL 7.~06540 24 Roberts 170742 —
3, GUN 4.5 Aczach Wit of publ itioas ta torm)

with the Large-Scale Circulation of the Lower Stratosphere and Uppexr Troposphere

OBJECTIVES AND SCOPE: Our purpose was not primarily to prove that sun-weather connections
exlst. However, to the extent that our work was done with high sclentific standards, we
fole that any positive evidence we discovered would add to the credibiliLy of the Field.

In view of the current widespread interest, in sun-weather gtudies, we feel that our worl
has contributed toward making this field nora sclentiflcally respectable. Our primary
objectives 'were to Furnish additional empirlcal facts designed to help in selecting Lhe
most probable physical mechanisms and then at leust 9peculate on the detaills of the
mechanisms.

TECHNIQUES USED: The technlques must necessarily be statistleal in nature, in view of the
limited knowledge available. We employed many of the standard statistical technfques,
such as spectral analysis and superposed epoch analysis. We employed significance test-
ing techniques that were perhaps more stringent than nechsary, in order to guard agalnst
aceepbing fortultous results as real.

MAJOR FINDINGS AND DMPLICATIONS: The research accomplished may be summed up 1o the five
papers attached to this report. Paper I ls essentially negative in character. We raport
that we could not find any obvious ll-year or 22-year periodicities in the standawud
metecrological data sets.on prneipitation and surface temperatures. However, to demon-—
strate that we.did not .exhevst all the possibilities for solar periodicities  ln weather
data, we attach- AttachT; a commentary on-‘some simllar worl that did have positive results.
We belleve, with Mitchell, that there are other techniques, such as tree-ring analysis,
that will show periodicities of around 22 years in weather data. TPaper II is also of a
negative nature. We felt that, 1f the work of Xanthakis turned out to be valid, it would
be of great importance in gu;ding our fukure work. However, we discovered that this work
did not stand up to our testizng on an extensive data set. After these two uegative
results, we felt that we should spend the bulk of our time pursuing more positive results.
Paper ITI descrilbes one of our princlpal results, i.e., a large solar flare has several
effects on the atmospheric circulation: 1) At about the time of the flare, plus or mirus
a2 day or so, the cyclonic cireculalbion of the Earth's atmosphere shows an increase of
5-107% above background; 2) By two or three days after the flare, at the same £ me as. the
geomagnetic storm that normally Follows the flare, there is a sharp decrease in thue same
atmospheric parameter to a level 5-~10% below background. This low level may persist for
several, days. Tu Paper IV we extemd this analysis, using the central meridlan passane

with ° « plage date playing the same role as the flare date dld in Paper IIT. The effects
are m¢  clearcu: i the cas+ of the plages than in the case of the flares. In Papsr V
wa present an analysls of some of the more useful research in sun-weather relations that
have been discovered over the past several decadwss. TFor a reader vho wants to geb a
general view bf the field, we recommend reading this paper, perhaps in preference to the
others which are more detailed bulb cover nartrower subjects.
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of.a large active sclar plage as the solar signal. Again, we find almost the same plcture,
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MAJOR FINDINGS AND IMPLTCATIONS: (Continued)

With regard to isolating the more likely mechanilsms, the progress made was
only slight, as we expected would be the case. We concluded that increased elec-
tromagnetlc radiation from the sun, possibly X-rays, is a probable cause of in-
creased cyclonie activity in the Earth's atmosphere. The low encerpgy particles, on
the other hand, which cause zuroral disturlances, seem to be associated with
decreased cyclonic activity, We have concluded that the cirrus cloud mechanism
which we have suggested, cannot be the only operative mechanism. The response to
flares Ls a very immediate one, while the cirrus mechanism requires several days
to be effective, if it is eflfective. We suspect that thunderstorm activity and/or
ozone changes might be more likely candidates for explaining the more rapid
responses.
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