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Abstract: By observing local weather with bare ewesl with a physicist's mind
inspired by some proverbs on fixed dates and mdwsgs, typical structures have
been selected. Several proverbs still alive areaddiw correspond to meteorshowers,
with a few days delay, and typical structures douocvery often during the cold
season around full or new moon. Joint exploratdrgeovation and preliminary theory
yield fuzzy interpretation of local weather evotutj in terms of meteorshowers and
oceanic tides, and put new light on Bowen's extensumerical studies performed
decades ago. The superiority of cooperating huraak &nd intelligence, illustrated
by proverbs, ahead of numerical and technicallyhstigated studies, is discussed
using complex spectra classification as a scientifodel, including both initial and
later developments. The " butterfly effect " imagih meteorological chaos " gets
more realistic as reversed into " observing butesf", meaning that extensive
interpretation of selected details hints to unaoted interactions of global
importance. Questions are proposed, in relationh witajor enigms such as
thunderstorms or El Nino, but also sunspots, earttdgnetic field, Zetta machines
and biological effects.
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1. Introduction

Prediction of weather is an activity probably ad as humanity. The major
influence of the sun has often been implementethat/of other astronomical objects
in the sky (under the name of astrology). On theeohand, regularities have been
traditionally described by empirical laws, trandetas proverbs. These are more or
less local, as are details of climate, but transimrs corresponds to a similarity with
experience which is difficult to evaluate. The seay the present article is not a
description of the initial cultural background, bdacientific and traditional, but the
collection of a few facts together with possiblaempretations and subsequent
hypotheses. Moreover, stress will be put on asyrsiphl aspects, because this field is
in rapid evolution and its new measurements angdtgues come as a confirmation of
the relevance of the present approach. Two pretingineports, used since 1996 as a
basis for discussion, are given in annexes A and B.

Although it does not happen every year, rain on 16th of august in the
southern french Alps is a locally well-known feaua period of thunderstorms at the
begining of August usually breaks into plain rauridg a few days, with snow on the
summits. It is noticeable that, a few days earlieere occurs another effect with a
constant date, the meteor shower of the Perseais.aSnex A. Actually, this 1999
year, the rainy days began on the 16th, with vegvig rain and mud floods (after
spectacular new moon with the eclips on the 11th).

Such coincidences of meteorshowers with meteoidbgnomalies several
times along the year had been noticed for a lang.tiSophisticated numerical studies
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performed by Bowen [1-6] in the fifties, and comnt@d by Kviz[7], conclude on dates
and periodicity in relation with dust orbits. Theswestigations do not mention
explicitely any traditional dates, they are prodiies analysis of compiled available
data recorded in a wide number of places aroundvtiréd (including British Isles,
Australia, New Zeland, United States and Japangr a&ns to hundreds of years.
Since they were initially unknown of the authonngarities in dates appear as a
confirmation. The fact that previous interpretatigmoduces time-delays after
meteorshowers different from the present one (ooetimthere instead of a few days
here) will need a discussion concerning a possibkxistence of different effects;
these discrepancies confirms that interpretationunfierical data is delicate when the
selection of data is not typical of the physicaémaction under study.

The corresponding traditional proverbs still eegbme curiosity. They often
have only a mythic status, or sometimes are holtbimempt by scientists. This may
be understood from the general variability obsemweduch phenomena, that makes
statistics not obvious. An inadequate explanatipnthe shadow of dust, quoted as
rejected, in [8], might have encouraged discardiegeffects themselves.

Some other observed coincidences concern moorghsmme meteorological
proverbs are still alive on the subject, and thesyagain paid attention to by a wide
number of gardeners [9]. "If weather is fine at fabon, it rains three days later", and
also "cold at full moon". The first of these fren@toverbs takes into account a certain
variability, and both give a good representationsofme effects that have been
observed near Paris by the author. A precise stidyeather according to moon
phases did show many interesting details for teatpez, wind, moisture, when
guided by the fruitful hypothesis that these efentight be caused by another
moonsensitive phenomenon related to terrestrialenvahamely variations of
evaporation on the shores associated to the océides amplitudes. See annex B.
This study is in agreement with the lunisolar peicdy found in numerical data by
Bradley et al.[10], and by Adderley and Bowen [ldjd with the geographic
variations of phase they obtained.

A third traditional subject is associated with @im These have been
relatively uncommon in the past decades, as cormesarvation with the naked eye.
The recent occurence of two of them in a one-yetarval has been an interesting
occasion for refining initial hypotheses. They héeen accompanied by an unusually
intense - and long - El Nino event, associated whth same well known series of
catastrophs traditionally attributed to comets. dly; in France, an enhancement is
suspected as concerns effects which coincide wwgme matter fall.

Since 1996, coupled local observation and intéatie have been continued
SO as to understand part of the complexity obsertredgeneral scheme is probably
correct, but is still preliminary and needs disausssome other astrophysical effects
seem to be still missing. It is not clear wethesm@ water is involved or not. The
moon position probably has some influence on dreggedtories, with immediate
effects in relation with proverbs still alive suak " moon eats clouds " or " moon of
evening, cold at evening; moon of morning, coldredrning . Anyhow, it seems
clear that a large part of the complexity is duetlte mixing of the different
periodicities.

As an extradisciplinary contribution, the presarticle cannot compete with
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specialized work as concerns bibliography, for bathdemic and, particularly, non-
conventional aspects, but efforts have been maderder to summarize relevant
knowledges in distinct physics fields, and somecaele help did bring to surface
less common relevant references reporting on cilyregnored advances. Some
discussions within the concerned scientific commesi on the basis of the
unpublished papers given in annexes A an B, hawevishthat the proposed ideas
have not yet been worked out, and do not appeabwsusly false, nor wellknown,

but belong to fields where precise descriptions raresing. Therefore, rather than
changing to a more advanced numerical study, tlenachas been put here on
examples and on the underlying methodology. Theontapce of case studies refering
to isolated or cooperating effects is demonstratédentually, positive results

obtained in numerical studies of some selected ftata Bowen [2] and Arakawa

[12] support the pertinence of the present approach

2. The "cloud chamber" as an image for the "atmesplthaos"

Indeed, the idea that such proverbs describeldéyraasociated to a physical
cause appears to be either accepted or rejectedgaphysicists.

The usual arguments against it generally invahes absence of significant
statistical studies, and the variability observélaty are usually associated with the
idea that education should eradicate such remradntmorance. Another argument
concerning an homogeneous repartition of fallingnsizc matter assumed to bring
uniform effects does not resist comparison witlarscadiation, and, moreover, is in
contradiction with general information concernirggmic rays, which are sensitive to
earth rotation and magnetic field.

On the contrary, intuitive agreement relies onctgmular coincidences that do
not look like fortuitous, and on the idea that socoeintry people do know much
about weather. What is new in the present appraadhge confidence that links this
problem to the existence of an interaction betwawmoming cosmic matter and
atmosphere, that would yield currently observedtheraperturbations and might be
of global importance, and the subsequent conclutiah other proverbial features
should be related to physical causes.

Indeed, the english expression "cloud chamber] fli&s provide a striking
image. It helps understanding the nature of inviblpeenomena of different origins
and time constants, one corresponding to a pradfesmisture production, a second
one corresponding to incoming particules, and &dtlone concerning the
gravitational and magnetic accelerator that pravithem; the first two phenomena
interact because clouds created do screen radsdiah produce moisture. It is clear
anyhow that underlying physics is not simple, intipalar because relative velocities
involved in accretion are not common in laboratoaéa mesoscopic scale.

3. The jigsaw puzzle approach and the model of mtspectra.

Compared to the earlier scientific publicationstgal, the present contribution
refers to a new precise description based on patieth delicate, physical but non-
numerical observation, caring for dates and moaases, explicitely guided by both
proverbs and over-simplified evolutive theoreticdd¢as. The underlying attitude is
partly inherited from atomic spectroscopy, towattle giant atmospheric jigsaw
puzzle where any detail deserves attention.

Actually, the interpretation of very complex spadboks like a model for the
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present study, and numerous analogies are fouadyalevel. The recorded intensity
of light emitted by atoms in given conditions, asuaction of wavelength ( or of
wavenumber ) is to be compared to the evolutioangfof the quantities that describe
the weather, as a function of time. There is n@aggbility on either of these scales.
Actually the meteorological problem is indeed munbre complex because there
exist so many parameters that cooperatively inflteehe recordings, and every place
in the world has its own specificity.

The study of very complex spectra [14-16], suchfas example, those of
praseodymium [17-21], protactinium[22] and uranidB]] as extreme cases of
spectrum analysis[24], show how high-resolutionadiet(such as Zeeman effect,
result of the action of an external magnetic fi@dhyperfine structure) that seem to
make the system even more complex, are helpfutdonterpretation. It demonstrate
the interest of recording and handling thousands$atd and of studying the structures
visually as well as numerically. It shows the adeges of increasing resolution,
which confirms correct hypotheses and limits thenbar fortuitous coincidences that
would hide rare significant ones. It is also anmegke of access to fundamental
phenomena, such as interactions of the electraructare with the nuclear spin and
the magnetic and electric nuclear moments, as taetethrough the details of
hyperfine structure. Moreover, the study of Zeenadiect or hyperfine structure
details do provide sensitive tests as concernanta@r effects, represented by the
electronic wavefunctions. The analysis of spectlees partly on simple empirical
notions such as multiplets and Landé rule, partly semi-empirical parametric
calculations involving sophisticated group theomhich gives precious predictions
concerning what is to be found, by using what isady known.

The most important notion may be that of interragglicoupling, which
corresponds to situations where electrostatic actesn and spin-orbit interaction are
of similar importance, leading to features whick aot typical of any of the pure
cases. In the same way, some meteorological featgem typical of either one
interaction or of the other, while, most often, ehdo correspond to a mixing that
makes interpretation more difficult; the " Red mdgmccurring in april-may seems
to be typical of such an intermediate effect, dredtrong rains on the 16th of august
1999 a precise example.

Complex spectra is a fundamental field that reeched a high degree of
elaboration. As concerns aims and publicationsirse hint was given by a non-
specialist, Balmer, who gave the mathematical law the wavelengths of the
hydrogen spectrum, then a number of teams haveaupeddsophisticated observation
and theory and computorized procedures, and iiticue. By now, publications
relie either on large amounts of new numerical ltsswr on examples illustrating
new techniques[25]. The first and last attitudegehaeen chosen here. Because of the
more complete non-repeatability of weather, theerggt of recorded facts is
essentially in the interpretation they allow. Thigjeat of the present article is to
provide some models that could be extended to ainsituations, and to show the
rough theoretical ideas that have been useful foestioning reality with more
accurate observations and for disentangling mixistts.

4. Observation means

It was initially a nature-watching hobby, but ietg clear that it is real
scientific preliminary work where a detailed normrerical description provides bases
for a more general understanding of unaccountedigghena. The method used for
weather observation remains close to that of pewple did transmit the proverbs. A
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more or less conscious simultaneous process afpnetation does characterize this
type of data acquisition. It includes an accedberdarge but nevertheless limited by
other activities, to weather observation, and remiically-sophisticated means
using bare human sensitivity to temperatures, wards transported noises, aspect of
sky, clouds, rain... Some biological detectors hheen appreciated for their high
sensitivity to frost: dahlias and nasturtium inamnh, wisteria or magnolia in spring.
Squirrels and bullfinchs in winter do appear in tfsden when a cold period is to
come. In the cold season, observing the morning fso the neighbour's roof oriented
to the north did provide useful evidences. Whereaimie people do feel coming
rainfalls in their bones, the author rather notiagaersonal mental sensitivity, namely
impulsions to gardening or washing with an advaracging from two days to a few
minutes, which remains an open question. Is ih&dj or rather native, inherited from
former generations? is it related to hygrometryrabiner to air ionization [26]?.

It is clear that all these data are not reprodacibut weather is not, either.
The orientation of the observation place deservéssaription: it is on the north side
of the valley between Gif/Yvette and Orsay, almimstfront of the perpendicular
Gometz valley. The east-west direction of the walk that place is probably
favourable in the sense that the dominant windsnfthe west, less often from the
east, are channelled, while south wind seems ueskazause it comes straight onto
the slope. The direction of winds is, indeed, maogbortant as concerns the moon
phases study. As concerns rain, numerical evaludti@s never been performed,
although the notion of intensity is often referted The aspects and evolution of the
clouds are typically visual information of high emnést. The Gif-Orsay site
informations have been complemented (and limited)visits to other sites, most
often in southern Alps or on the french Mediterane®ast, which give living
examples of the variability throughout the countgnd by orally transmitted
descriptions. Broadcasted information has been witsih ignored, an unusual habit
that preserves autonomy in weather prediction, satme exceptions on critical days,
for comparison.

5. Extensive observation of structures

As said in the introduction, the initial idea fibve present study came from a
typical structure, observed so many times in thelsyn Alps where sun is usually
present almost every day. Stormy weather ending vatn for a few consecutive
days, at the fixed date of 15th of august, andnafieds fresher clear fine weather.
Looking at a list of the major meteorshowers, salveatates come just before
proverbial dates. Although the hypothesis of sutimgeraction of cosmic matter with
atmosphere is not a mediatized idea, it has bgmortezl on different occasions [1-7],
[8], [27-28] and meteorological effects of cosmiys are under study, e.g. [29]. But
collisions of solids with a gas with relative velies up to tens of km/s is not
laboratory physics. Probably electrons are ejeomddle positive particles continue
their way down, interacting and creating magneigtds. At that point, no precise
theory is needed for exploring the facts. Assuntimgt such perturbations do occur
around some half a dozain of specific dates, adays after major meteor showers, it
comes out that, due to the seasons, they eachtiivewn characteristics. Since the
observation is possible only once a year, it magdna long time for seeing
similarities. Therefore such effects are not easprove, but actually they seem to
explain spectacular events.

The tide hypothesis is much more easy to handarvevolution is only one
month, and oscillations of the tide amplitude dowawith half that period. Moreover
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effects are more characteristic, at least in tHd season. It is easily noticeable that
clear nights at full moon in automn do often enthvdeadfrozen flowers, and, with
little more attention, that new moon (less visibliges the same. Afterwards, quite
often, a warming comes with rain. This too is owolyce a year or so, but it is
spectacular. Similarly, during a not too cold wmtde majority of isolated frosty
mornings do coincide with either new or full moomithin 2 or 3 days) in a short
period with east wind and clear cold weather. Afitrevards dappled sky, then
(strong) rain comes, then a rainy period with tleenshant wind from west. This
oscillation of weather is really a major effect ndaris. and needs to be well
understood because it does interact with the gthenomena. In some cases, wind
comes from south or from north, sometimes afted gariods that could correspond
to more southern evaporation, but maybe to anytkisg. The typical feature does
evolve accross France, for example moving fromtwesast near Paris, but the
general scheme is much more complicated. This nsaaon why simple non-local
statistics do not give easy evidences, but thel leaaability is another one. As
concerns gardening, traditions and recent rese@@&0] do take into account the
heigth of the moon, and many more details of tHar|ystem state. This has not been
studied here, neither did the tides amplitudes.

As concerns the comet hypothesis, the double temmurrence may be the
best objective proof for it; but it also relies brstorical data and on similarities
between El Nifio events and effects traditionaltp@ted to comets, illustrated by the
last occurrence, and on an intuition of possildads in the observations performed.
The underlying physical phenomena could be recosaten on dust and/or
gravitational perturbation of dust trajectories.

6. Interpretation of weather evolution

These two kind of predominant effects have a dhfié period, and this yields
a wide variety of situations. The result of thisoposed coupling seems to fit
reasonably well the chaotic aspect of the evolubbrihe weather in many cases.
Some satisfying fuzzy predictions have been obthinearlier or better than
broadcasted ones (but this is no proof!), espgctall critical days. For the moment it
is clear that the respective importance of theediiit components is the most
important question in order to obtain reliable pcadns, whatever the real causes. As
concerns interpretation, high resolution in timenecessary, in order to see typical
variations whenever they happen, even if they agligeable as concern their effect
on mean values, and do not occur at the preciss @dthe proverbs. Up to now, very
simple hypotheses have been sufficient for progesa the exploration of this
renewed subject, following the ideal process obtiieevolving in cooperation with
observations, with the help of existing materiak #&n example, the idea of oceanic
tide effects supposed almost no differences betvmesn moon and full moon, and
that was not obvious from the quoted proverbs. éddesimilar effects have been
systematically observed for both, and a proverkceonng new moon does exist in
different places in France[31]. Much more work eeded in order to obtain a more
global point of view, including a global descriptioof clouds, and probably
complementary hypotheses will be necessary.

7. Typical results

An object of the present article is a descrip@acording to a new theoretical
point of view, in order to initiate new data anayand observations. Some examples
will be given here, from uncomplete daily notestten down according to noticeable
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features observed at any relevant time in the day,often limited by the author's
disponibility to observation. These observed detaikt intended to show how real but
delicate is the intuitive analysis performed, based non-numerical intelligence
(excepted for dates) and on a selection of sinmigsti They should also suggest how
to copy it and transpose it to numerical data atjon and analysis, maybe from
existing databanks describing the same events.dtear that pure effects are not the
most frequent but that they do exist, and thatiseasituations have been detected.

The most demonstrative effects concern the strestaround new moon or
full moon and are most visible during the cold seashey are tentatively explained
as follows: assuming that wider tide amplitudessesua stronger evaporation on the
western shores, winds bring air masses for congpiens from a direction that is
different from that of the dominant wind (from wgeghese winds are often cold or
cool because they come from colder places (irct@ season), but in summer they
may just become colder by drying places which weeé before, before getting hot.
When this effect stops, wet air from the west chasigs rain. The adequation of the
model to such different circumstances is notiogalsind a number of specific
structures have been observed in a close vicitithese dates (e.g. february- march
1997, 3 occurences in succession); systematicadispient - a few days- often takes
place for several occurences in succession (eayndrmarch 1999, 3 " early "
occurences in succession, neighbouring 3 occurérmesime "). This year 1999, the
first, and isolated, occurence of frost on grass s&en on november the 7th, one day
before new moon, but clear weather came earlierthén preceding month two
structures with clear weather were observed agly eacurences” Frequent similar
successions and coincidences cannot be considefeduwaitous, but their definition is
often somehow fuzzy. Some atypical structures Hmen identified as coincidences
with perturbations associated to meteorshower, withir own typical skies;
enhancement may then occur, as for example in demedB97, with two snowy
events, one after full moon, next after next newomdqunexpected by official
forecast).

The different seasons show different aspects,itasdmportant to notice that
observed features correspond to a balance betwsapeting effects, and are most
obvious in sensitive situations (e.g. temperataess 0C with frost in exposed places

only).

As concern the vicinity of meteor showers dateseems clear that specific
forms of clouds are observed (white veils or feether diffuse low round isolated
clouds), in addition to a frequent thundery treadd often to strong rain later, and
sometimes, later on, nice very clear cool weathkese dates and effects have been
found to concern many more unusual proverbs thiiallp expected (see annex A).
In the dates of proverbs given in [32], typical @owlations of perturbation
descriptions do occur in correspondance with thenmeeteor showers. A striking
example takes place at the begining of januaryy ait intense meteorshower around
the 4th: a proverb says that on the 12th and 1Bfanwmary, rivers get frozen. This
does not often correspond to a reality near Paasjadays, but especially cold days
at these dates have been observed as recently98sabh8l 1999. Is it a transposed
effect of the same kind that gave an icy catastioghnuary1993 in Canada, or the
same type of weather in France in 1979? Most pigbabincidences with moon
phases should be considered there, as in the analfsArakawa's data, where
moonphases appear as much more strictly selectéaedsth than on the 12th. These
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spectacular events need further study in this ctspe [32], a proverb associates

seeing many stars on the 6th of january with asdipmer to come. It may concerns

just the number and intensity of shooting starg, dlso circonstances such as clear
weather or moon phase. Such predicting proverbd fugther study.

The last occurrence of the " Red Moon " (1999ween 17th of april and
15th of may, during the Meudon International Woksh{Dark Matter in the Solar
System), was reasonably typical as concerns " digiedle " evolution, but no frost
occured: the periods around new and full moons \aér®st dry, while wet weather
did occur in the meanwhile. As concerns the exgkttees Saints ", the 4th of may
was unexpectedly grey, as was the 12th, both opdatis, and thundery clouds were
often present on other typical dates. An isolatgbieal grey rainy day, with east
wind, preceeded by veiled sky, occured on the d7tmay, 2 days after new moon,
and, on the same day, dramatic hailstorms destrayeyards in the south of France;
it might sign another cause of rain in the vicirafynew or full moon, found in other
atypical cases. On 24th and 25th- the last IcestSabnormal grey weather occured
and ended abruptly.

Recent spectacular events in november 1998 an@l &8Sociated with the
Taurid and Leonid meteorshowers should be commehtrd: observers of the
predicted spectacular meteorshower certainly ndtihe very cold period around the
maximum, probably ignoring the french proverbs [38} the 15th and 19th of
november:" On St Leopold, cover your shoulders 'On St Elisabeth all that wears
fur is not beast ". Typical " abnormal " weatlaad clouds were observed in 1999
between these days, with snowflakes neighbouriegrciveather. As concern the
severe floods in the south of France in 1999, tieyured very close to the St Martin
anomaly (associated to Taurids), a few days afte& moon, whereas near Paris a
typical grey cold rainy day occured on the 1llthiwleen nice clear days. Another
french proverb is reported as: " St Elisabethstethat a fellow winter will be ",
another proverbial example of details providing omfiation on general
circumstances.

The problem with proverbs is that they are lodatheir native place is not
known it is less safe to identify relevant obseivad, or to interprete discrepancies,
although the exactitude may be spectacular. In iatemectra analysis, this kind of
selections of possible coincidences are considatddast, as hints for a solution, and
then the next question concerns further coincidgnaed possible enhancing effects,
and their causes. Since weather observation idab@ianywhere, all readers are
encouraged to try selecting typical structureshairt own local climate, and see
wether a similar explanation could hold.

8. Discussion in relation with other works and refeees

Some of the fixed dates studied in the presentkware coherent with
independant previous work by Bowen[1-6], in théidd, continued by Kviz[7] up to
the eighties. Performing data selection and redogctihese authors have extracted
dates that are common to sets of data from diffepdaces, and some of these
coincide with some proverbial dates. Such simiksitbetween these independant
approaches are in favour, at least, of the realitgates reported by proverbs. Their
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analysis deals with very wide data sets, fromatatiall over the world, and over very
long periods, e.g. for more than three centuriestie dates of first snow cover in
Tokyo. But their comparison with dates of meteorstis yields a delay of one
month, while delays of a few days have been folaré,lindependantly.

The discussion is not straightforwards becauienmation is still missing as
concerns the exact physical phenomena involved,th@afore numerical analysis
lacks of adequacy. The main new idea here in isritegaction between meteor and
moon effects, which replaces the arguments of desiodicity discussed by
Bowen[2,3,5,6] and Kviz[7]. Actually, the solilungeriodicity of events has been
discussed by Adderley and Bowen [11], in relatiothwhe work of Bradley et
al.[10], but not as mimicking a dust periodicityhiah is the present conclusion. On
the other hand, Kviz [7] does consider that metemtsas a trigger in favourable
conditions, but does not consider moon effects.s&€hguestions are discussed as
follows.

The month delay corresponds to wide numbers afcodénces, with small
discrepancies on a common delay, whereas hereghtlglilarger variability is
accepted according to the different fixed datesittared, supported by the variety of
the dustfalls characteristics and by the restmictio events that are most noticeable,
but may be other than rain or snow falls. As reggbrabove, and in Annex A, a
noticeable date in their work, the 11th of januangtially unknown in the present
approach, was independantly searched for becausenwdjor meteorshower a few
days earlier: actually, the corresponding provéd2tl{ and 13th as very cold days) is
not commonly reported but does exist in [32], agdeas with some observations.
This, too, appears as in favour of a delay of adews. As concerns precipitations of
september, " on time " this year (1999) accordmghkir statistics and noticeable, a
proverb does exist in [32]; they could be assodiae well with the Perseids of
august, as with the september 9th Sculptoridisommeteor shower, both quoted in

[5].

Fortuitous coincidences are often observed in mtospectra, and make
misinterpretation possible and often reported, bete both approaches seem
reasonable, maybe both effects do cooperate? Are #nhancing effects, so as to
allow both numerical interpretation? The principfeparallel evolution of dust clouds
and precipitations over years, for periodic dusuds, in two different cases [3,5] is
reasonable, but some details do not seem consistantoncern the synchonism
between years of major dustfalls and snow fallsrédweer, the description of the
Bielids and of the Perseids should be confirmedmmye recent observations and
compilations. But such a synchronisation could havether meaning than the effect
of the dust falling during one month in the atmasehfrom the passing-by comet
residue, namely an enhancement of the effect ohéxé dust cloud, e.g. of the Ursids
on december 22th. This would provide another exaropinteraction between comet
and dust. Actually, in the data in [2], during twars where the Bielids were visible
(before 1899) there seems to be an anihilatioragfdst falls in the month at the end
of december, i.e. a month later, on the years ofimma dustshower, meaning that
strong rain occured earlier in the month, maybeva days after the meteorshower?
This is not discussed in [2]. Whole sets of datansenecessary for a better
understanding. The problem is complex because quesvevents do interfere - the
first snow cover occurs when there is a good re&son, but only if it did not occur
earlier in the year for any other reason.

Actually, a 6 years pseudo-periodicity concernihg rainfalls at the end of
december proposed in [2], is not obvious, and asridifferences are visible
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comparing different locations. Moreover, later wqrkopose further interpretation
including moonphases.

A recent attempt for including moonphases in titerpretation of a few data
from Bowen's work has given results that seem Bggmt, just before reading the
relevant 1962 references [10-11] where similar, butensive, calculations are
described. Effects have been reported by AddenelyBowen in [11] as depending
on the location, and as mixed in global studies.ti@ncontrary, Arakawa's data [12]
concern purely local observations, 189 dates st 8now cover in Tokyo from the
17th century to 1950; it is noticeable that the npdwase distribution obtained for
these data looks similar as concerns the first &adf the last half of the recordings,
with some phases where events never occur. Fuddigiled study is needed for
interpreting the moonphase distributions obtainedhe different calendar dates. The
example of the 5th of january probably means thatwsfall ocurs on such a date of
metorshower only for favourable moonphases, whildder distribution is observed
on proverbial dates, less sensitive to moonphasmuse more constrained by
meteorshowers.

Another general remark concerns the concentraifotie effects on precise
dates, which is visible as well on numerical dagpn current examples of proverbial
situations: it does not seem credible after suétng delay, if Bowen's justification
by the miscroscopic dimensions of dust grains e@pted. Should moon-phase effects
involving a replication one month later be consad Could it come from trajectories
changes due to the moon (a trapping?).

These comparison with previous work again supptés idea that really
cooperating effects of both kinds need further wtaehd that an extension of detailed
observation and interpretation is needed for opieszes in the world.

Computerized simulations, which were not availadiléhe date of the earlier
works, should be of great help in this problem.

The tiny comets reported by L.Frank et al. in [&fd later, but still in
discussion [28], could be a confirmation of the artpnce and modalities of accretion
on earth. It could be also information on the palssimportance of cosmic water in
the phenomena presented here. Then variationgimfdbserved density as a function
of the date might help distinguish real effectsifrartifact, if accessible.

10. Brainstorming concerning methodology

This examplary study does not rely only on thevprbs and on the
observations of the author. Actually it containseggially many mediatised ideas
concerning meteorology and astrophysics, coexistitig empirical traditions. Trying
to understand why such ideas do not fit in existhegentific projects has been an
occasion for a reflexion on methodological aspects.

It seems clear that meteorology had a phase ofresipn based on semi-
empirical analysis concentrating on hydrodynamicsl garametric calculations.
Actually, entities such as anticyclones or oceaeasis are useful even without the
notion of a physical elementary cause, and thepgedamage of the " butterfly effect
", describing complexity as chaotic, eliminates nieed for understanding details.

But, actually, a recent trend of detailed loc#érpretation is being developed,
in particular for dealing with pollution problemand the methodological analogies
obtained from spectra analysis seem relevant for How the appreciated



From traditional meteorology to astrophysics (4@B0A + B( 1996) A.Ginibre 11
Version:21 9 01 (address changed : 2009)

spectroscopic data are created could deserves ndev mediatisation and teaching,
replacing or supporting the previous approach, lagsification, of complex systems
in nature sciences such as botany or zoology. Maybenewed interest in training
such skills could revalorize spectra analysis amgiysicists, but also help
reintegrate traditional knowlewdges from outsidgdds? The meaning of the present
work is illustrated by a more realistic and revesseeption of the " butterfly effect "
as " observing butterflies ": the extensive obseovaof details such as the motion of
a butterfly's wings does provide information on engtobal effects, e.g. the system of
winds and their causes ( it goes further than antpaper which already shows that
butterflies observation is consistant with climatérmation[33]). In other words,
two different aspects are to be considered: thedhiat diverge are limited in their use
by the influence of unaccounted minor effects, anifeatation of the non-
independance of far-apart scales, but also, glofalacteristics can be evidenced by
empirical studies including smaller scales. Itfisceent not to ignore tiny effects in
complex systems. Extensive observation is needethé&t, but it might concentrate
on spectacular details.

Actually, another aspect is the importance ofkstg features; human
intelligence has a real ability for selecting theand interpreting spectacular
coincidences in order to obtain some hypothesesordter to have it copied by
artificial intelligence, that should be used andestigated more thoroughly. The
present report indeed deals with a typical example.

11. Brainstorming concerning physics, astrophysind meteorology: the roles of
accretion.

The initial report of the preliminary interpretati of coincidences with
meteors, given as annex A, was rejected when peséor publication, and, among
the arguments was the idea that uniform cosmicesffal around the earth should not
be related to proverbs, which are essentially IoEais argument should be discarded
by comparison with solar radiation effects, bugjuided a further attempt to justify
the interest of the results obtained, because,henopposite, the distribution of
particles is not so obvious. Some questions conugrrglobal effects and
characteristics of accretion are not currently sSeethat perspective, even when they
already have got some answers. This new point elvvon some old problems
suggests some ideas, that need reflexion or mptes@ated observations:

- what kind of charged or uncharged particles aeated in the phenomenon of
accretion on earth, for the different sizes of dyains?

- are some thunderstorms due to the fall on edrtbosmic matter from the solar
system, with fire balls corresponding to a matteextremely rapid rotation, maybe
with calefaction? This year 1999 has been oftemdbuy, especially around dates of
major accretion. How are distributed, in differergigions or at different times,
different types of fall, of neutral matter, and pésitive or negative charges?

- are some winds linked to magnetic forces on akpgarticles ( perpendicular to the
velocity)? some typical clouds simulating traces dafst in water and curved
trajectories do occur before thunderstorms. Howr@dmnetic forces cumulates with
the so-called Coriolis forces?

- has accretion any role in the formation of cyels?

- how does accretion contribute to the earth mégmeand to its variations?

- is there something like a periodic shielding efffef the moon? or something like the
" shepherding effect " observed around other sl

- is accretion in the atmosphere involved in tloerelated rotation of earth and
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moon?
- is the Toungourska event the real source forl®®0) floods (rather than Halley's
comet as questionned in annex A)? is it relatedaltey's comet? are some unusual
comets in relation with special configurations d¢hnets or with the occurrence of
major comets?
- do comets correspond to El Nino? they have samymaeported identical
characteristics, but which comets then? does omieeoflosest comets, C/IRAS-Arki-
Alcock on the 11th of may 1983, correspond to tbeceable 1982-83 event ( or was
it too late for that)?
- do some comets correspond to typical configunatiof the solar system where
accretion is enhanced?
- are El Nino atmospheric pressure effects dusdoming impulsion?
- could earthquakes and volcanic eruptions betaglé#o corresponding pressure
effects, or to cosmic rays interacting with inténmetter, or to both?
- what about some water coming with that cosmitten?a increasing when comets
did pass by? are there other measurements passsbthan L.Frank's [27,28]? what
about an analogy with other planets or with the mfoo
- could the ozone concentration depend on suchgrhena ?
- if accretion effects do need more attention, d@aunspots correspond to accretion ?
incoming matter is cold as are sunspots, and magyWewvater detected), while the
sun is a target for matter in gravitational mot®4[
- is the 11 year period of the sunspots in relatuith that of Jupiter, with gravitation
forces influencing comets and dust motion with ahgly different period
corresponding to a pseudoresonance.
- are " Zetta-machines ", these extremely high@neosmic rays neighbouring 1021
eV, detected by cascades of particles called "nsite air showers ", linked with
incoming matter from the solar system? this hypsith@grees with the idea of a
nearby source, and the date of the first eventy @8R®April, 1962, does coincide with
that of the maximum of the April Lyrids, while th&keno event on the 3th of
december 1993 is one day later than the Bielid Hteor stream, quoted by
Bowen[2,3] but ignored by Bendjoya [34]. This nedaidher details . A third major
event, on the 15th of october 1991, is just athlibginning of the Orionides (16-26
october). " These events, while only two, must &keh seriously ", these words
written initially for the first particles themselye[35], should hold for the date
coincidences. Could it be that effects of that typeght differentiate from a
background only for such high energies? For aiweatelocity around 30km/s, the
energy of 1 ZeV (1021 eV) corresponds to a maskeobrder of half a milligram, and
therefore a diameter just below one mm for a dastigle, at the higher limit of
dimension of currently collected micrometeoriteevwHdo behave such objects? Will
the Auger project facilities become a meteorologilevice?
- what is the importance of nucleosynthetis onhealtie to collisions or to subsequent
effects of accretion?
- is accretion involved in the empirical relatioretlveen isotopic ratios and
temperature, in the sense that it would both imibge the ratios, and create
meteorological effects that change temperature?
- is that model of interaction in the terrestritinasphere a demonstrative case for
others planets or stars, or the conversely?

Some of these proposals may be excessive brammsiprbut the essential is
showing that the scope is wide for a new coopemabetween meteorology and
astrophysics... This shameless display of naiveuwadwguestions is encouraged by the
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existence of numerous enigms that need new pointew and new hypotheses, and
by the experience that these subjects need reflearal a better communication
between distant specialities.

12. Discussion in relation with spectroscopy

Now comes the necessity of discussing the whahéet of the present article
and the validity of its demonstration, in companmiswith published work in
spectroscopy.

It might seem strange to claim similarity with spescopic work while
presenting an article exempt of any numerical dat@th results limited to
descriptions, except for a few dates and delaydwdnle quoted author's publications
are obviously full of numerical results.

Some differences are essential: by now, the stoidyhe very complex
meteorological system, with respect to phenomendiesdt here, needs exploration
and definition of pertinent numerical data. It canrely on previous studies as does
nowaday's procedures of spectra classification. Ib&rs that could be used here
would measure delays between dates that charactesronomical features and
meteorological ones. This is much simpler than Vimeenumbers and level energies,
but values are comparable to uncertainties, thexefblimited interest, and these date
coincidences are not as important as structureactearstics, i.e. typical dated
coincidences of aspects and time evolution, thahat yet numerized.

In order to find similarities, looking backwards the past of spectra
classification is a possibility, but still now st analogies do exist. In both cases,
there is no point in doing plain statistics wheakimg for an effect, because selection
of relevant data is essential for finding any dfesstion or hypotheses. Typical
meteorological events that have been selected dteveld be compared to simpler
spectra, which were first understood and interprsteas to introduce elements of the
present state of complex spectra theory. Consigetivat meteorological events
usually do correspond to a mixing of effects witlifedlent causes, the present
preliminary attempt simply tries to understand bdsiatures thanks to almost pure
events. As concern coincidences, they are foundedasied and adaptative non
numerical observations inadequate for numericahttnent. Such studies are
commonly performed in spectroscopy, but, most oftare not considered as
deserving a presentation: the analysis of pure iggestructures or Zeeman effects,
as well as combined structures [36] is theoretcadkllknown; experimental results
with insufficient resolution are interpreted by eefnce to these theoretical
descriptions and yield a visual classification ioklaspect, with the help of relative
intensities and components disposition that sithain visible.

In reference [19] are given details concerning c¢lessification of 4 strong
hitherto unclassified lines, with intensities arduone forth of the maximum
recorded, and ranging between 22th and 36th inedstrg intensity order, in the
spectrum of singly ionized praseodymium, where damds of lines have been
studied ( 172 most intense classified lines presem [10], implemented by 716
others in[20]). The reason why classification was found earlier is that the missing
levels have typically unfavourable transitions withresolved records of hyperfine
structure which makes coincidences uncertain, dugnaccurate wavenumbers that
needed visual reestimation from recorded charts bgrlack of sufficient information
from the hyperfine structure and Zeeman effect. @lassification relies on the idea
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that such strong lines are transitions to very load levels, and on a search for
solutions consistant with relevant data availabdxcept for some fortuitous
coincidences. In the same way, the hypotheses ghaeme for the analysis of
meteorological evolution, have been systematiaalyfronted with observations, and
seems reasonably consistant although many questiarks still exist. Here,
information needed is not theoretically well-defindbecause phenomena are still
under exploration, and what is presented to disonss a set of selected cases where
typical structures appear but are not yet cleahnlyracterized by numerical data. For
that reason, extensive numerical interpretatiqgoresnature.

An aspect of data selection has been worked otlhencase of Pr and Pa
hyperfine structure spectra, and up to now onlgflyripresented, in particular at the
ASOSALP meeting in Meudon in 1995 [21]. It conceths efficiency of weighted
least square fits of hyperfine structure wavenumlasra form of easy data selection.
Although this example is numerical, its generahg@iple is essential in the present
study, in the following way: data that best obeglation under study are selected; if
the selection is reasonably consistant with tharass law, its interpretation provides
at the same time characteristics of the phenomewvalvied, an estimation of the
accuracy of the data or of the relations underystathd a determination of cases
where larger deviations are found. Interpreting¢héeviations is the next step, which
provides jointly further knowledge and a verificatiof the process.

Although a first attempt of numerical studies oéteorological data seem
promising, an author's priority is in publishingesproscopic examples in Pr and Pa
spectra, because they show numerically the effogieri selected data analysis, on a
straightforward subject. The extension of the presgpe of analysis to other fields,
in relation with health and with evaluation of tApeutics is another important project
for close future. Indeed, for very complex systeenaumerical study needs extended
preliminary understanding of the nature of the mimea@na involved.

13. Conclusion

An exploratory study of local weather near Orsag been performed, trying
to understand the meaning of older descriptiont) wnsophisticated equipment, but
guided by simple physical hypotheses and mediaiiziedmation. It is supported by
strong analogies with a non-statistical methodoladgpted to complex systems that
does underlies spectroscopic analysis, stressintbeomportance of detailed analysis
of structures and coincidences together with a aladpproach. Several general
aspects and results emerge:

- some typical effects do occur with a time depeme that involves earth and
moon periods, in relation with annual cosmic duistfaand suggest, in addition, an
influence of comets passing by, in natural continwith meteoritic influences on
climate. This study reactivates the interest fowBn's work and hypotheses, on the
relation between major precipitations, meteor sheyand moonphases.

- moon-phase dependant effects have been evidemcselected events. They
combine most often with the meteor shower effects.

- the classical image of meteorological chaogaadformed into the idea of
detailed interpretation: details of the chaoslikedder should be interpreted in terms
of interactions which were unaccounted for, updwn

- this renewed approach needs being widely tastedeinterpretation of past
events, but also suggests new types of observat@apted to the pending questions.
It might induce a revolution in meteorological foasting projects as well as in an
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interdependance of meteorological and astrophysigaley. Simulations are needed
for comparison.

- proverbs do contain, indeed, relevant informatibat need interpretation for
a limited recovery of earlier data still availabldiey should be preserved and
collected before disparition; they could guide stifee observation and interpretation
of meteorological events.

- the present study shows the validity of the \yidkstributed intelligence of
people who maintained these knowledges - a geresalt of philosophical interest- .

- artificial intelligence is concerned by that d&inof organisation of
information: some persons are able to store irr themory wide amounts of data and
of pending questions, and do obtain correct resnfiscessible to current scientific
analysis.

- the interpretation of moon-phase dependant mategical effects is
essential because it provides a scientific linkhwather fields or cultures where
moon-phase is considered as relevant. Then widandmciplinary observations
become possible.

The whole problem is complex, as is the studiesesy, which now comprises
not only the atmosphere, but the solar systemtandust. The only certainties are that
unsophisticated statistics are not adapted todttaat underlying physics need further
studies. New routes are proposed for solving ol@jres, although experimental
laboratory work on the basic phenomena seems otgauh. It is great satisfaction
that basic research in atomic physics, using angrawing available computerized
methods with essentially no practical aim aheadsdwontribute to the solution of
problems in other fields and provide a represergatodel of noticeable simplicity.
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Annexe A:

GEOPHYSIQUE EXTERNE / EXTERNAL GEOPHYSICS,
CLIMAT ET ENVIRONNEMENT / CLIMATE AND ENVIRONMENT
PLANETES / PLANETS

MAUVAIS TEMPS PROVERBIAL A DATES FIXES: CORRELATION AVEC
DES EVENEMENTS ASTRONOMIQUES (METEORES, COMETE), BES
ECHELLES DE L'ORDRE DU JOUR OU DE L'ANNEE

METEORES ET METEOROLOGIE

PROVERBIAL PERTURBATIONS OF WEATHER AT FIXED DATESDAY-
AND YEAR-SCALED CORRELATIONS WITH ASTRONOMICAL EVENS
(METEORS, COMET)

METEORS AND METEOROLOGY
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Résumé: L'observation courante du temps qu'il aipparée a la description donnée
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par certains dictons francais, prend un sens ler$qon remarque la corrélation entre
les dates traditionnelles de perturbations et ke principales d'observation des
meéteores. Des effets sur la haute atmosphere seind#goir étre mis en cause, de
méme qu'au passage de la comete de Halley. Une ghuddisciplinaire de ces effets

est proposeée, afin d'obtenir la confirmation d'typothese obtenue a peu de frais,
dont la validité aurait des conséquences imporsante

Mots-clés: perturbations météorologiques, nébudpsihétéores, comeétes, rayons
cosmiques, haute atmosphere, ethno-histoire méoéigae.

Abstract: unsophisticated weather observation, @stgpto a description given by
some french sayings, get sense when a correlaipointed out, between traditional
dates of perturbations and dates of the main netshowers. Effects on high
atmosphere should be involved, as well as for Kallecomet coming. A
pluridisciplinary study of these effects is propihsgo as to obtain a confirmation of a
costless hypothesis, which, if valid, would haveartant consequences.

Key-words: meteorological perturbations, nebulgsiheteors, comets, cosmic rays,
high athmosphere, ethno-history of meteorology.

Version abregée en francais

Introduction: L'observation courante du temps, @as générations successives, a
fourni des renseignements mis sous forme de dictdne observation simple mais
attentive, sur plusieurs décades, nous a semhitérdirmer certains, alors qu'aucune
explication logique n'en est donnée. En fait, &litionnel mauvais temps du 15 aodt
dans les Alpes du Sud intervient quelques jourésapne pluie d'étoiles filantes bien
connue, qui pourrait donc apparaitre comme la cduse perturbation a date fixe, en
supposant un effet de cet impact sur l'atmosphEre.comparant les dates des
principales pluies de météores citées par RidpaBrunier, (1982) et celles qui sont
concernées par certains dictons, on trouve unéletion difficilement attribuable au
hasard, qui semble confirmer un tel effet. Pourtant1993 encore, Chaboud (1993)
décrit ces dictons avec beaucoup de détails, mais $es considérer comme
significatifs de faits physiques. Apres quelqueséas de réflexion et d'observations
supplémentaires, il semble que les corrélationsvFes ont bien un sens, et qu'il
convient de proposer cette hypothése a des spdemlid'autant plus que l'effet
envisagé parait bien compatible avec les effeta b@nnus de météorites sur les
climats anciens, et, tres récemment, avec leslatioés observées par Veretenenko
et Pudovkin (1995) et par Pudovkin et al.(1995)en€bulosité et rayons cosmiques.

Les caractéristiques des 10 pluies de météoresipaies, citées par Ridpath et
Brunier (1982), sont confrontées dans le tableagc ales détails concernant les
proverbes les plus courants qui semblent leur spomdre et qui nous paraissent
décrire effectivement des événements météorologiqua variabilité du temps selon
les lieux et les années, au moment des phénomariées est un obstacle important
leur étude statistique, mais il semble que l'agipard'une nébulosité d'allure assez
caractéristique y est assez constante.

Il est étonnant d'observer que les 5 perturbatiotate fixe les plus connues se situent
guelques jours apres l'optimum d'observation deonés. Bien sdr, le nom des saints
n'était qu'un moyen mnémotechnique pour retenidddss utiles! Ce sont:

- les Saints de glaces St Georges et St Marc3es 25 avril, juste apres le maximum
des Lyrides d'avril (b), St Vital, St Eutrope, 3iilppe et Ste Croix, les 28 et 30 avril,
et les ler et 3 mai, peut-étre effet de la supérpoges Lyrides et des Aquarides (b)
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et (c)?; St Servais, St Mamert et St Pancraceled2 et 13 mai, une semaine apres
le maximum des Aquarides d'Eta (c). La lune rouksgison commencant en avril,
est probablement une expression imprécise d'oldgmmgaou se trouvent mélangées
l'influence des météores et celle des phases limdapar l'intermédiaire des marées
océaniques (effet nettement plus important, qua siécrit dans un prochain article).
Les effets de brdlure, observés sur la végétatans des moments la, semblent bien
expliqgués par une augmentation de l'impact desnsagosmiques.

- la St Médard, qui, associée a la St Barnabé {8 guin) suit les Lyrides de juin (d).
Les effets observes ces jours la sont-ils un tesa dendance générale qui ameénera ou
non une longue période de pluie?

- le 15 aodt et les jours suivants, apres le maxindes Perséides (f). La pluie y est
quasiment assurée dans les Alpes du Sud, maistten @overbe signale plutét une
certaine variabilité.

- I'été de la St Martin. Anomalies météorologiguasau temps, ou mauvais temps, a
la date du 11 novembre (temps gris souvent enmgganisienne), aprés le maximum
des Taurides (h).

Le ler novembre (g), et la Ste Catherine (i) sooins réputés pour ce qui est du
temps, mais sont sans doute de la méme famille.

Cometes

Le lien qui existe entre météores et cométes imple@see pencher aussi sur l'effet
possible des comeétes, qui sont réputés étre soageaimpagnées de cataclysmes. La
comeéte de Halley, qui revient tous les 76 ans,bést connue. Son passage peu
fréquent permet difficlement l'observation de tipghs par une méme personne,
mais certains faits méritent d'étre étudiés aviemabn: des tempétes "séculaires” ont
eu lieu en lle de France, en 1990, et aussi quelgneées avant, tout comme en
1910, année reste longtemps célébre pour ses iomslal'évolution des glaciers fait
intervenir une période analogue. Il s'agirait iaindeffet important, apparenté au
précedent, mais avec des temps de réaction nettgrusnlongs, donc probablement
des mécanismes assez différents. L'évolution dmh@entration en ozone peut-elle
correspondre a des effets de ce genre?

Discussion

L'hypothése proposée n'est pas le résultat d'uresfpotaisie, mais s'appuie sur une
longue expérience dans une activité scientifiqui classification des spectres
atomiques complexes - qui présente beaucoup d@eslavec la météorologie
(traitement de données en grand nombre et calemsngtriques en particulier, voir
par exemple Ginibre (1990), et aussi notion de rament planétaire). L'habitude de
chercher des détails significatifs pour trouver desultats impossibles a obtenir par
une étude systématique d'un trop grand nombre dleéds numeériques, a été mise ici
a contribution.

Perspectives

Trouver des coincidences significatives fait padiequotidien lorsque I'on s'occupe
de classer des spectres complexes, par contre nfirncation des hypothéses
proposées demande un travail pluridisciplinaireshde la compétence de l'auteur,
mais qui est bien dans la ligne des efforts actd&squisition de données, par
exemple pour les rayons cosmiques (voir Klecker9%)p ou les données
meéteorologiques. Le présent article est ainsi upelpux spécialistes, afin qu'ils
fournissent des données adaptées au problemerpliétation proposée ici devrait
permettre de choisir ce qu'il y a de plus carasti@uie a mesurer, et les circonstances
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les plus favorables aux mesures. La mise en éwiddadels effets devrait permettre
une meilleure prévision du temps, au moins au nage des évenements considéres,
mais surtout une meilleure compréhension de phénesnge la haute atmosphere.

1. Introduction

The present work roots in decades of unsophisticabservation of weather, and of
guestionning the reality of sayings still alive Fnance. While trying to explain the
perturbed weather currently observed on the 15thugust, in the southern Alps, a
hint was given in an informal conversation mentngnithe privileged position of
western Europe for the observation of cosmic r&gs. sure, well known events do
happen in the sky in the vicinity of 15th of augusé. shooting stars showers.
Looking in a vulgarisation book of astronomy by path and Brunier (1982), it
comes out that a good proportion of the quoted onetieowers correspond to weather
perturbations for which sayings have been transohitbuch a correlation would agree
with mediatised discussions about the influencéaaje meteorites on past climate
changes, if an effect on the atmosphere of the éinpfgparticles and dust is assumed,
but it seems that nothing similar has come to thielip. Moreover, later, Chaboud
(1993) quotes some sayings, and even the presdénoeteors, but without such a
general hypothesis. He discards them because ainaatisfactory interpretation
involving a negligible change in the transmissiésunlight.

After a few years more delay for further observatamd reflexion, trying to discuss
informally about the subject, we consider definyitidle correlations as non fortuitous,
and the hypothesis worth asking a confirmationgecslists. Actually, the present
article deals with subjects in rapid evolution, sisown by recent studies of
correlations between cosmic rays and nebulosityVieyetenenko and Pudovkin
(1995), and by Pudovkin et al.(1995) - an encom@gurprise in an attempt for a
minimum of specialised bibliography. If the preségpothesis is correct, it is most
probable that it would have come out anyhow, jusinfthe work of geophysicists.
So, maybe the present paper will only point out th@ study of non-understood
transmitted traditions can be included in scientibsearch and give valuable results,
saving efforts and cost. Its first aim, anyhowpliesenting the facts to discussion.

2. Weather perturbations: sayings and correlatedrasmical data

Correlations that are found between meteor showerpassages of a comet and
meteorological events will be presented here. Téseiiption of the observed events,
instead of involving numerical data usually reqdifer scientific proofs, will try to
suggest what is reproducible, and what may correspm available data.

2.1 Meteor showers

In the table are confronted data concerning thenEdn meteor showers (from
Ridpath (1981)) and the corresponding dates coedeby current french sayings
(which we do consider as describing correctly aphesic events, despite a certain
variability).

General remarks can be made: - there is almosy évees a delay of a few days
between a meteor shower maximun and the perturigsl @hich seem to occur with
a precision of a day.

- unsophisticated observation notes as a
relatively constant characteristic a special forfngr@y nebulosity which does not fit
the usual aspects of current perturbations
Following the order in the year, each case wilcbmmmented here:

(a) is there any saying around the 10th of januafyfot, is the total impact
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insufficient despite a high maximum frequency? camnta by Ridpath and Brunier
(1982) about this shower are: very short optimaioge and also, pale meteors.

(b) In France, the moon beginning in April is cdlleed moon”. This supposed colour
has been said to be related to the presence obdusie light path. During this lunar
month, frost or burning of vegetation without frasé traditional, with a maximum at
full moon. This burning of tender vegetation withowost seems definitely an
argument in favour of the present hypothesis okea# of cosmic rays; the
explanation quoted by Ridpath and Brunier (1982) l@fver temperatures on
vegetation (but without frost?) seems much podFie interpretation proposed here
is a mixed influence of meteors and of another phemon, the effects of oceanic
tides on the weather (article in preparation).his dust cloud wider, with still some
efficiency, or is there simply an imprecise forntida of the occurences of these
perturbations, due to the importance of the modrnaiditional meteorology?

Most of the "Ices saints" ("les Saints de glaces"french) are no more on the
calendar, but some people (and books) can sfiltitelold dates. At the end of april,
and beginning of may, St Georges and St Marc, 232&th are just after the Lyrides
maximum, St Vital, St Eutrope, St Philippe, Ste i€x@8, 30th of april, 1st, 3rd of
may) are about a week later than the Lyrides maxipmaaybe the superposition with
the beginning of (c) helps the feable impact of (b)

(c) St Servais, St Mamert, St Pancrace, on mayLihd 2, 13th are currently noticed
near Paris; These days have been particularly amdycold this spring, and followed
by very strong rain and thunderstorms; again onekveelay with the maximum (of
Eta Aquarides); the last "Ices saint" is St Urb@bth of may), are there meteors
around the 18th?

(d) Here occurs St Médard and St Barnabé (8, 11ith):rains on St Médard, it rains
40 days after, unless St Barnabé cut the herb umdefoot”; this refers to a long
period of rain which often takes place after thated Rain on both dates probably
tests at its beginning a variable effect concermiregfollowing period. The occurence
of a variability of the dust cloud seems, finalipprobable. The last occurence(1996),
near Paris, was an interesting exemple, whereeimed clear that the effect was
existing - a special nebulosity, and a cool dayh& middle a heat period ( and a
predicted storm delayed?) - but was probably ingefit for changing the trends of
the weather.

(e) Are there such sayings in july?

(f) Here is the most significant fact. A french saysays something like: "it rains on
15th of august and the 3 days after” It is easplserve in southern Alps, where
consecutive full days of rain are scarce, but atrmedain at that precise date; on 15th
of august, the Guides Day keeps the alpinistsenvtiley, and protect them from bad
weather in altitude. Moreover, it may appears agoad day for a cool travel
throughout France. Another saying (elsewhere prighahys; "weather of the 13th of
august lasts 4 days", pointing out a noticeablecetbut with a certain variability.

(g) +(h) " A weather for Allsaintsday " is currepntbaid in France; it means a cold
and grey day. Ten days after the maximum of Oriesid

(h) "A weather for a 11th of november" less thae @entury old saying (>1918),
meaning often the same kind of sad weather neas. Féowever, this date was, for a
much longer period, that of St Martin's summer, rghe&nusual weather was
traditional, (fine or bad), as quoted by Chabou@@)9 This apparent contradiction
probably should be related to the usual opposiifdime and bad weather throughout
France on the same day, depending on the positithe @ir masses.

(i) A saying for 25th of november: "On St Catheria@y wood roots". It is known
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that november is a good season for planting, beittlaere favourable atmospheric
(hygrometric?) conditions on this day? this recatémpt for interpretation seems to
agree with recollections of traditional "Défilé d€stherinettes” in Paris, with wet
pretty hats under the rain.

() Is there a saying about snow a few days be@hastmas? When winters used to
be colder than now, it was almost regular, neaisPAbout one week delay from the
maximun of Geminides.

2.2 Comets

Comets have often been said announcing catastrophs.

Halley's comet is one of the most famous. It isSasatble that the year 1910 remained
famous for floods. There were also very strong wstarms (a locomotive in the
fields for example), but also boreal aurora in ®asigning an influence on high
atmosphere. In the vicinity of its last coming, saally strong wind-storms occured,
throwing down enormous trees such as beeches &sdingarticular in the region of
Paris in 1990, and a few years before. A few dexad®, a period around 80 years
was given for glaciers growth in geographic clasgee these informations relevant
for the study of a possible action from the commtsthe high atmosphere? This
would mean delays of the order of a few yearshése a corresponding variation of
ozone?

3. Discussion

A scientific justification has to be given, for $uan extradisciplinary contribution of
an atomic spectroscopist. It is provided by thergiranalogy which exists between
complex spectra analysis and meteorology - studyidé sets of data and parametric
calculations (see for example Ginibre (1990), dsd amages of planetary motion (of
the electrons) and spin.

The theoretical description of physical phenomiewalved in the complex puzzle of
spectrum analysis is relatively simple; this allothe training of intuition to the
detection of correlations worth checking. Actual&though several thousands line
wavenumbers are available for one rare earth atmme of the energy levels are
involved in only one or a few lines. In such cassatistical methods are definitely
unadapted, and any clue is good for identifying tia@sitions. It can be predictions
from theoretical models and parametric calculatioos detailed study of line
structures observed at high resolution -hyperfingcture due to interaction between
electrons and nucleus, or Zeeman effect (spliiting magnetic field). Another aspect
is that, due to the density of the recordings, tideare often perturbing the data and it
is often necessary to deal with inexact coincidenarowned among numerous
fortuitous ones. For all these reasons ( and mamgnwe are trained to detect what
statistical studies ignore.

It has been easy to find meteorological perturlpatiofor almost all these dates of
astronomical events. Several of these should nabhsidered as proofs, because the
reported observations are obviously scientificaltyeliable, but this works exactly as
when, in spectroscopy, faint and noisy lines comeanfirmation of a possible new
energy level. They simply mean that a detailed klué¢he hypothesis may be worth
beeing tried.

4. Perspectives

If the reported coincidences do have a meaningintheduction of the corresponding

effects in the representation of the weather shaufatove previsions around those
dates. It is not clear wether these effects orhthe atmosphere may be determinant
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for the evolution of the weather or if they onlyeate minor disturbances, but even
then, the interest of the study is probably wideecause it is a way to the
understanding of high atmosphere phenomena.

Although the reality of the studied weather feasuseeems well established to
numerous persons, it is essentially based on iotuithon-numerical data stored in
human brain ) and may looks as a matter of faittl@ contrary, an accurate study
of correlations between numerical data should givguestionnable proofs, but it has
to deal with the variability of the circumstanc&ata which are needed now belong
to fields where special efforts for data acquisitere made presently (in particular,
detection of cosmic rays, see for example Klecke99%), and metorological
observations). It is not clear wether a statistad@ck of the present hypothesis will
be easy or not. It probably needs selected inpatresponding to the exact
phenomena to be detected, because fluctuation®ditber effects may blur out such
a reality. In particular it might happen that thesnfavourable localisations would
not coincide with existing measurement sites, at the usual data would not be the
most relevant. As an example, it may be necessaigke care of the direction in the
sky (quoted by Ridpath and Brunier(1982)) whereemet come from, and to begin
with the most visible case, 15th of august in seuttAlps, so as to test the procedure.
An ambition of the present paper is asking spstglto provide data, with a
sufficient time- and space-resolution, in seveiatiglins concerned by the subject,
and to compare them so as to obtain unquestiocablgusions.

a) ethno-history of meteorology: first, are tharefact, many more sayings so that
there is one correlating with any date, meteoraai? but the answer should not be
yes. Then, what is the localisation of the sayiagsl their variations. This may be the
most urgent question because people by which thiagsstay alive may disappear
soon.

b) cosmic rays: what is known about the cosmic r@gsociated with meteors and
comets (composition, energies, time evolution, lisation...)

c) high atmosphere: are there systematic dataadl@ilabout nebulosity (time and
space distribution, spectroscopy?)

d) comets and dust clouds: what is known about &ntespace evolution, analysis...

5. Conclusion

The correlations which have been found betweentiwadl weather perturbations
and meteor showers (and Halley's comet) seem wignif after a few years of
unsophisticated study, with spectroscopist.'s ¢i@imtuition. These correlations are
assumed to correspond to effects of cosmic raysherhigh atmosphere, and this
hypothesis needs pluridisciplinar work for confitioa, which is not of the scientific
competence of the author. However, suggestionshace concerning a restriction of
the observations to specific conditions of dated kalisations. In that direction,
there is a precise aim for future measurements walorisation of available data,
because detecting and understanding an effectcbfisypacts on the high atmosphere
should have important consequences.

6. Aknowlegements
Vulgarisation articles published in "La Recherch@ncerning geophysics, have been
the author's main source for keeping up with thengidic evolution in that field.
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Name coordinates optimal period Ximmaim index
of the radiance datef visibility  frequency
point per hour
Quadrantides  15h28m jan. 4th jan.1-6 190
(a) +50 deg.
April Lyrides 18h08m april 22th  apr. 19-24ih
(b) +32 deg.
Eta Aquarides 22h24m may 5th may 1-8th 20
(c) +00 deg.
June Lyrides  18h32m june 16th june 10-218h

(d) +35 deg.

Delta Aquarides 22h36m july 28th july 15th- 35

(e) 00 deg. aug. 15th

and -17 deg.
Perseides 03h04m aug.13th july 25th- 68
() +58 deg. aug. 18th
Orionides 06h24 oct. 21th oct. 30
(9) +15 deg. 16-26th

Taurides 03h44m nov. 8th oct. 20th - 12
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(h) +14 deg. nov. 30th
and +22 deg.
Leonides 10h08 nov. 18th nov. 10
0] +22 deg. 15-19th
from Gemini  07h28m dec. dec. 60
() +32 deg. 14-15th 7-15th
Remarks saying dates
many pale meteors ?
Brilliant meteors "Red moon" beginning in april
and "Ices saints" apr. 23, Z5,30th
and may 1st, 3, 6th
meteors with "Red moon" may 1st, 3,
persistant traces and "Ices Saints” 9, 11, 12, 13 ,25th
bluish meteors St Médard june 8, 11th
St Barnabé
double radiance ?
brilliant and incan-  aug. 15th aug.15-18th
descent meteors
with traces

meteors with traces  nov. 1st nov. 1st
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double radiance nov. 1, 11th ov.rl, 11th
light coulour St Martin
Irregular and Ste Catherine? nov. 25th

rather uncertain

numerous (snow dec. 22th
and brilliant for Chrismas)?
Table I

Correspondance between principal meteor showeta (diken from Ridpath
(1981)), and some french usual sayings.

Correspondance entre les principales pluies de areddd'aprés Ridpath et
Brunier (1982)), et des dictons francais courants.

Annexe B:
MOON - ATMOSPHERE COUPLING INVOLVING OCEANIC TIDES.

Annie Ginibre, Laboratoire Aimé Cotton, CNRS II, tB&05 Campus d'Orsay,
Université de Paris-Sud, 91405 Orsay Cedex, Framé&phone : (1)69352015
,Télécopie : (1)69352100, Email: Annie.Ginibre@lapsud.fr

Unsophisticated weather observation, guided bysargsion transmitted as popular
wisdom, concerning the influence of the moon phagets sense when the magnitude
of oceanic tides is assumed to influence winds, patures and pluviosity.
Characteristic structures in the time-evolutionfrelated with moon phases, have
been observed repeatedly around Orsay. But statipgrformed on mean values of
data such as temperature or pluviosity could hadfiyect them, because of a
variability corresponding to the interaction witther atmospheric phenomena. Our
simple physical model of evaporation on the shameseasing with tide amplitude
invites to interprete exceptions and discrepancies

Moon phases were demonstrated by Newton as expipirdes long ago, but their

effects on weather still appear as a matter dfi faitking satisfying positive scientific

study. Chaboud (1), describing the present statenefeorology, quotes sayings
widely, but discards an influence of the moon beeaa statistical study was
unsuccessful, and because the gravitational irtteraon air masses is small.

But a few years ago, after decades of unsophisticatbservation of weather,

guestionning the reality of current meteorologisayings, we observed a correlation
between traditionally perturbed weather at fixetedaand meteor showers ( article
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submitted for publication). That upraised our cdafice in a physical explanation for
sayings, and then we found that the simple quesStitrere does the rain water come
from?" has, most often, near Paris, a simple ansfn@n the ocean"”. This suggests a
coupling involving oceanic tides, with, as a linuase, the well-known equinox
tempests.

Initially, we had noticed that the sayings "frosfl moon", or " if weather is fine at
full moon, it rains three days later" were obeyearenoften than fortuitously, at our
site. Our first idea was that increased evaporatiothe shores, due to tides of larger
magnitude, favoured by sunny weather, was resplenBb a cooling, then for rain,
but there were problems about transmission of tiodirgg and no differences between
full moon and new moon. Anyway, it was a basis domore detailed observation
around these characteristic dates.

Actually, the present contribution is that of anraic spectroscopist, almost ignorant
of the details of sophisticated observational datd of geophysical theories, but
conscious of the similarities that exists betweempulex spectra analysis and
meteorology (both deal with large sets of numerdath, parametric representation,
and also, planetary motion). Indeed, after 20 ystwdying hyperfine structures in
rare earth spectra and tackling significant detiilsline classification (2), it was
natural to study the observed typical scenarics{racture in the time-evolution ) as
an evidence of a moon-atmosphere coupling, inogyalith the discovery of nuclear
spin and of the interaction between nucleus anctreles from the observation and
interpretation of typical line structures ( hypeef structure).

We observed that, in addition to temperature ang the wind direction is indeed a
typical feature: around Orsay, where the dominaindvwomes from west, often, at
about both new or full moon ( larger tides), windanges and comes from east,
bringing clear cold weather except in summer. s d¢hst wind responsible for cold
weather more than cooling by evaporation? Doesdépénd on the season? Anyhow,
this observation agrees with our hypothesis, ifpevation on the western coasts is
assumed to yield an ascension of wet air masseshwiave to be replaced from
neighbouring regions. Assuming that these cold wilwlver the evaporation, while
tide amplitude is decreasing, a rapid come bacwexdt winds bringing evaporated
water is explained.

Actually, traditions distinguish full moon from nemoon, while the simple tide-
model does not; other informations, such as thgtihef the moon and its variations,
of slightly different period, are also traditionalimportant in moon influence.
Focusing essentially on the simple aspect of mduas@s, we have progressively
improved our description of the weather around @rdaying to interprete the
variability observed, in relation with our model.

For any reason - was it because maximum heigthhensky and full moon were
almost coincident?- the last cold season (1995v@d#y particularly demonstrative,
and almost all freezing periods near Paris did pgeuy close to new or full moon,
then, a few days later, strong rain came most olfé® observed many events time-
correlated with moon phases with an accuracy obtlder of three days (with larger
shifts, the interpretation would become dubiousictSshifts are small compared with
the periodicity, but seriously affect statisticschese any quantities such as
temperature or pluviosity show rapid and wide w#ies at these dates, e.g.: on a
clear day swept by east wind, there are wide varnatof temperature between hot
sunshine and cold shadow or night. We believe thbgeare related to the variability
of the atmosphere state, be it worldwide or loe@add to phenomena controling
evaporation. They probably give an opportunity fobserving the effects of
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coincidence of periodic phenomena with differentiquis, day, moon revolution and
nutation periods, year, solar cycle, maybe comeogs...

According to our model, the absence of rain aftér ihoon in june 1996 was no
wonder: in the middle of a hot period, east wind, more cold, does not stop the
evaporation, which remains determinant whatevetitteeamplitude. The scheme we
observed during the cold season does not fit fomsar, nor, anytime, in the southern
part of France, where weather is often oppositeaoof Paris. This invites for a more
general wiew of the problem, which seems out ofawn possibilities!

At our site, in winter, east wind, frost, then sigorain form a typical structure of
rather unusual conditions, and, thus, are notieedbla general sense, whatever the
season, meaningful phenomena should be observalie iinfluence of the tides
happens to be sufficient for inducing phenomenaantradiction with the general
trends of the local climate.

We have not been able to observe nor interpretaditional difference between new
moon and full moon, but, maybe, the question "whikres rain water come from?"
should have a second answer, valid in many pldbasjs: "from vegetation”, leading
to the following question: is the influence of maght on vegetation perspiration
visible on worldscale?

In conclusion, our simple model already includestaries of observations in favour
of moon influence. It also invites to observe tlagability, in particular according to
regions and seasons, and to study its possibleesaurssisting on the difficulties of
statistics in such cases, and on the efficienayetdiled analysis of structures and of
selected data, we do hope that the present cottmibuwill encourage
pluridisciplinary work on related subjects.
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