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CONFERENCE ON THE PROBLEM OF SUN-TROPOSPHERE
- USSR -
[Following 18 a translation of an article by
Yu., V. Spiridonova in the Ruesien-language periodical
Izvestio Akademii Neuk SSSR, Serila Geograficheskaya

(Bulletin of the Acadory. of Scionces of tho USSR,
Geophysical Series), No. 3, 1960, pages 157-159.]

Between February 8 and 11, en Interdepartmental conference
on Sun - Troposphere problems teok place in Leningrad. Astronomers,
goophysicists, meteorologists, climatologists and physicians
roerticipated in its work. Among perticipants in the Conference,
colleborators of the Mein Geophysical Obsorvatory (Pulkovo, L?vov)
of the Central Institute of the Prognosis, of the Arctlec Institute,
of the Institute of applied Goophysics, of the Geographic Instltute,
of tho Agricultural Economy Institutes, etc... took part in i1t.
Altogether, up to 120 persons were present at the session.

The terms of reference of tho Conference, as V. A. Krat had
obsexved in his introductory address, consisted in outlining the
level and the status of the work along hellogeophysical relation-
ships, and in attempting to clerify the possibility of utilizing
the results of these works for the prognosis. Taking into account
the present-day state of scientific knowledge ebout the Sun, re-
seerch undertakings in this field have broad perspectives.

As is known, ultra-violet radiations are almost completely
absorbed in the ilonosphere, which thus appears to be serving as &
life on Eerth defensive screen. The corpuscular radlations, l.e.,
the stream of charged particles basically get Into near-polar
reglons and are responeible for aurorae poleris, and for magnetic
storms. Recent investigations have shown that the role of X-ray
radiations of the Sun is also grest.

It is known that the soler activity, whose visible manifesta-
tlon consists in a number of sun spots on its surface, in choromo-
spheric flashes, etCssss, has & cyclical character. astronomers
concluded that the solar activity cyclicity is multirythmic. Among
these cycles, the best studied is the eleven year one, or the Brinkner
cycle, and the 33 year one. It is assumed that there exist cycles
with 80 to 100 year pericds (century cycles), the multicentury one,
and also the 5 to 6 years pericd cycle. The discovery of the multi-
rytimicity in the manifestations of helloactivity is particulerly com-
plicating the Sun phencmena prognosis.
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The general. increace in soler activity of the past 50 years,
and the unusvally high peak of 1957-1959, ie explained by the over-
lapping of soveral rythms (at least four), and by the coinciding
of their mexima (M.S. Eigonson, V.as. Krat, B. M. Rubashev).

In the papers presented to the Conference by climatologists
and moteorologists, a basic attention was given to the half-century
record of solar activity with menifestations in tke troposphere end
in the hydrosphere. This 1is, first of all; a question of intensity
and charactor variation of the goneral atmospheric circulation,
and the oscillation of lakes and river flow levels.

A. A. Glers established that with the increase of solar
activity, the genoral atmosphere circulation intensity also increases,
end moridional processes begin to dominete the zonal ones.

Ae L. Katz reaches the seme conclusion in his investigations aboutb
the quantitative calculations of meridional and zZonal transfers in
the Northern Hemisphere troposphore in different solar epocka.

The estinmate of helio-terrestrial relationships was glven in
8 report by B. L. Apollov by means of an enalysis of Wolf number
curves for 50 years, of the Volga flow and of the Caspian level
ogcilletions. High correlation factors (-0.7 - 0.9) were then ob-
tained and which characterized inverse relationships. The increased
hydrologic phenomena intemsity in determined years is explained by
the increase of solar activity intensity.

The terrestrlal phenomensa yelationship with the 11 year solar
activity cycle was clearly reflected in the major part of the reports
submitted. A. V. Shnitnikov proves this by an example of river flow
and leke level oscillations in Sweden. The area was not accidentally
golected: The author showed that rivers and lekes appsar to be
definlte agents in the variation of moist conditions precisely over
hard underlying formations such as the granites end gneilss cof
Scandinavia. By opposiltion, the rivers of the Russian plain pro-
vide somewhat more leveled a picture, as they flow through loose
doposits, and are partially regulated by the friable nature of the
ground.

A partlcular attention was given in the Conference to the
posslbility of existence of axeas more or less gensitive to solar
activities., In particular, 1t is assumed that in the development of
roridional processes in the atmosphere, the most sensitive, end
thercfore obvious appeared to be the sectors with the predomination
of Southerly or Northerly waves, the intermediate zones showing less
well defined relationship.

Se I. Kostin has proved an 1l year cyclicity in the growth
of yearly tree rings and 1ts inverse relationships with the merch of
solar activity. Aside from that, the observed quick whithering of
forest and oak groves of the European part of the USSR which started
in the thirtles, 1s also, in his opinion, comnected with the solar
activity increase. On the other hend, the incroase of the general
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atrosphere circuletion intonsity, and of the interlatitude exchange
following the grotrth of solar activity, loads to a greater fregquency
of anomalous summers. Under a relatively scarce recurrence of the
go-called "normal" summer seasons, elther very dry years, quite
favorable to the development of forest pests, or very humlid ones,
when the forest is beset with fungl diseases - take place.

In connection with the fact that the peak of solar activity
has pessed, fact which most astronomers and geophysicists now take
for granted, climatologists end metecrologists forecast a chonge
in the neteorologieal changeabillity silgn.

A great deel of attention was given by the Asseubly to
episodical soler actions upon the troposphere.

L. A. Vittols put forward & theory basged on L. R. Rakipova's
caleculations relative to baric formations in the multilayer etmosphere,
according to which it is possible to forecast the influence of
corpusculer waves on the lower atmosphere processes. The original
corpuscular flow velocity determines the depth of thelr penetration
in tho atmosphere. Depending upon the baric field's sign in the
given layer, the corpusculer wave may stimulate, or to the contrary,
shut-off cyclones end anticyclomes of the lower layers. M. I. Kamenskeya
tried to give & mathematicel computation of disturbence transfers
from the upper to the lower otmosphere layers. It resulted that the
actlon effect is very small, but the author does not consider this
result as f£inel, as up, to now, there ie no possibility to record
tomperature variations at the upper atmosphere boundary.

T. V. Pokrovskeiye, utilizing the methodology of American
scientists Diylli and Creig, found that magnetic storms have reper-
cussions on troposphere processes. These actions are of o force
equal to that of the atmosphere's own distwrbances, such as for
oxample large cyclones, considering of course their respective
dimensions.

B. I. Sazonov tried to clarify the relationship of shortlived
solar actions with the formation of mecrosynoptic processes. In
that case, warm blocking anticyclones were teken as acting agents
on corpuscular waves. It was assumed that the areas of Icelend and
Alaske wore most subject to solar actions, since they ley at the
intersection of the megnetic storms clrcle, and of the moet active
cyclone-generating areas. The verification cerried out by meens of
Northern Hemisphere weather mops of the past ten years, had confirmed
thet hypothesis.

Part of the reports was devoted to the apprailsal of prognosis
relationships with the comtinuity of synoptic processes, teking into
account the solar activity indicators. Yu. B. Khrabov has shown,
thet in the extreme solexr activity epochs, the relationships between
synoptic processes in time become better, and may be used in the
prognogis,




B. M; Rubashev, using circulation types determined by
B. L. Dzerdzeevskly, has analyzed the probability of zonel and
moridional vositive and negetive ancmelies as related to the
character of solar activity pattexrn. In this way, good prognostic
relationshipe for seperate menths were obtalned.

A coansidereble auditors interest was aleo aroused by
No 4. Shultz reports (Sochi's Resort Management) on the influence of
soler activity changeability on men's blood production, and
No S. Shoherbinskiy's report (VASKHNIL) sbout the rythmicity of
the catastrophlc desert locust reproduction.

TLe Conference hos thus shown that the given problen was
oriented towerds verious directions by the investigatows' efforie.
Moreover, works include quantiietive appraisal of the heliogeo-
physical reletionships, asile from their qualitative analysis. The
variety of approaches tends to confirm that the solur activities
mechenisn upon the troposphere 1s in many respecte not culte cleer
ag yet.

The Conference went on with a considerable animation. This
concerned more particularly the appraisal of *“he upper layers dis-
turbance transfer effects on the lower ones, the appropriateness of
the correlation method utilization in monotonove soler activity
pattorne and terrestrial processes, the question of using integral
curves or slipping means, about the further applications of the
Wolf nwvmber, not reflecting the corpuscular radiation's chengebllity,
€tGeane

The vitality of the proposed question appeared clearly in the
course of the Conference. The improvement of calculation end obser-
vation methods, the use of electronic computers, end also the en-
tirely mew data received from satellites and space missiles, authorize
the astronomers to introduce new energetic solar activity indicators.
Some of them, besides reflecting the intensity, also record the
fluctuations of solar activity, such as for exemple the solar phe-
nomene ofcillations sharpness index, as proposed by Elgerson.

The astronomers and georhysicilsts efforts are now directed

towerds the verification of the "constancy" of the solar comstant,

the study of transfer mechanien from the upper to the lower atmo-
sphere, of sun-originating disturbances, and also the study of
trensparency oscillation factor at the atmosphere boundary, and the
related consequences 1in the troposphere.

In this respect, heliogephysics open broad possibilities for
rofearch.

In view of the united effort and a coordinated work, the
Conference passed & vesolution establishing & Specilal Committee on
Sun~Tropocsphere problems.
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