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SECTION I. GENERAL PROBLEMS OF GEOGRAFHY

Basio Outlzne of the Topography of Eastern Antarctlca

" V. A. Bugayev, Candidate of Physical-Mbthemati- '
cal Sciences, Central Institute of
[Meather/ Forecasting

Yo, I. Tolstikov, Candidate of Geographical
Sciences, Main Administratien of the
Northern Sea Route

The Third Soviet Continental Antaretic Expedition made more than
ten lengthy flights over Eastern Antarctica with the purpose of deter-
mining the altitude of the ice sheet, TIwo of these flights were made
to ths Pole of Relative Inaccessibility. The flights were made from
Mirnyy through the South Pole to MoMurdo [‘S‘oun] and back on a stralght
line through Wilkes Land to liirnyy.

Altitudes were determined by a specially developed method along
the route every 25-50 kilometers, which made it possible to construct
a number of detailed profiles of the Anterctic surface and also to make
up the first relief map for an area embraclng two thirds of Eastern Ant-
arctica.

As the map shows, the highest dome of the ice sheet is 400-500 kilo-
meters to the southwest of Sovetskaya Station. The greatest altitude
here was on the order of 4000 meters. There is a well-delinsated, wide
intracontinental valley which begins near Sovetskaya Station and turns
toward Olaf Pryuds Zﬁ&ansllteratq§7 Gulf. Two large spurs were dis-
covered, one of which is dlrected from the cupola toward Mirnyy and the



other from the dome toward Victoria Land. Thd decrei¥e in altitude ..
toward the South Pole is smooth and there is an extensive depression
in the vicinity of the pole with a diameter of 300 kilometers.

In its major outlines the relief of the Antarctic surface points
out the peculiarities of topography under ice.

Many important phenomena of atmospheric circulation over Antarctica
and its clzmate are explained‘well by the structure or”its topography. '

The Antarctie Ice Cap, Its Depth, The Topography of the‘Uﬁderiying Rock

Yu. l. Model!, Candidate of Geographical
Sciencss, Institutse of Geography of .
the Academy of Sciences, USSR

“'A. V. Nudel'man, Main Administration of the
Northern Sea Route

The results of foreign exploratiors published up to this time and.
the data from three Soviet continental expeditions have already made it
possible to obtain a general, quite complete idea of the thickness of
the ice cover and the’ topography of the rocky bed in the Antarctic.

The first routine measurements of the i¢e from the shore into the
depths of the continent were made from the Princess Martha Coast by a
Norwegian-British-Swedish expedition prior to the beginning of the In-
ternational Geophysical Year in 1949-1952. Explorations of American
parties which were made in the summer of 1957-1958 included part of West-
ern Antarctica betwden the Ross Sea and'the Weddell Sea.. The British
Transantarctic Expedition crossed the continent from the Weddell Sea |
through the South Pole to the western shores of the Ross Sea. . :

The Soviet Antarctic Expedltion, which began exploration of the in-
terior areas of Eastern Antarctica in 1956, now has at its dlsposal ma-
terials which describe a large territory previously never visited by any-
body. Weasurements of the ‘thickness of the ice, which were begun by A.
Kepitsa (first section of the expedition), continued by O. Kondrat'yew,
S. lopatin, S. kanilov (second section), and carried on by O. Sorokhtin, -
V. Koptev, and Yu. Avsyuk (third section) up to the point of the geo-
magnetic pole (Vostok Station--1410 kilometers from Lirnyy and the vieinity
of the Pole of Relative Inaccess1b111ty (Pole of Inacce831bility Station
-=2110 kilometers from hlrnyy - : .

To the west of the cross-section obta1ned by Soviet explorers,
measurements were made by the Australian Expedition, at a distance of
approximately 640 kilometers south of the: Mouson.[fransliterated, ap-
parently Mawsqg7 Coastal Base. At a distance of 320 kilometers from the -
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coast, the thickness of the ice turned out to be about 1520 meters. To
the west of the area of Soviet explorations, the thickness of the ice
was measured at the French Charcot Station, located about 300 kilomsters
from the coast. There is a report on measurements of the thickness of
the ice cover several hundreds of kilometers south of the Charcot Station
made by an American Air Party at Station C on Vietoria Land. -

The very recent thickness of the ice cover of Antarctica has been
determined by different authors to average from 600 meters to 1500 meters.
Soon after the beginning of explorations undertaken in accordance with
the program of the International Geophysical Year, there was justifica=
tion for considering these values underestimated.

Up to very recent times scientists were divided as to what the
Antarctic ice cover was concealing under its depths--an archepelago of
islands or a single continent.

. After Antarctica was crossed by the British-New Zealand Expedition
end Soviet explorers had made trips into the depths of the area, it was
possible to state quite positively that an extensive continental massif
was located under the ice cover. ‘ '

Having at his disposal the data from Soviet Antarctic expeditions
on the topography of the ice sheet, the geologist of the Firat Soviet
Antarctic Expedition, P. Voronov advenced the statement that a series
of highly-raised and sunken blocks were located under the ice cover,
creating a system of depressions and mountain renges in the topography
under the ice. Explorations by the Third Soviet Antarctic Expedition
yielded new facts which confirm the hypothesis.

At present the existence of block mountains end depressions have
béen esteblished reliably by Soviet explorers from the coast of Antarctica
~at Olaf Pryuds Gulf to 80 degrses south lstitude, that is, for a distance
of mcre then 1000 kilometers, also by explorations of the British expedi-
tion in the vicinity of the south geographical pole.

As a result of the work of American explorers in the opposite side
_of Antarctica, data have been obtained which favor the existence of a
depression under the ice which connects the Weddell Sea and the Ross Sea.
The proposition of the existence of a depression which is a gulf filled
with continental ice and which separates the continent into two parts
which differ from each other in respect to structure, Eastern Antarctica
and Western Antarotica, has been stated and refuted by different explor-
ers since the time of the English expedition under Scott (1901-1904).

Continuing the exploration of Antarctica in accordance with the
program of International Geophysical Collaboration, the Fourth Soviet
Antarctic Expedition will prepare for explorations in the central areas
of the continent. The projected trip throu%h the three poles of Ant-
arctica (magnetic, geographical, and pole of relative inaccessibility)
will link the routes previously teken by Soviet explorers with the ex-
plorations of foreign scientists. This will permit obtaining material
for ever more complete study of Antarctica.
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SECTION II. .THE ATWOSPHERIC CIRCULATION

Climatic Cyclone in the Western Part of the Indlan.[rceqi7 Sector of
Antarctica

G, M, Téuber, Doctor of Geographical Sciences
State Geographical Institute

1. The Indien Zﬁbeqﬁ? sector of Antarctica is a region of inteﬁée
cyclonic activity which is developed on polar and Antarctic fronts.

2, Polar front cyclones are formed in the region between 30 and 40
degrees . south latitude close to the southeastern coast of- South Amerioa“'
(Atlantic branch) and ‘South Africa (Indian Ocean brarch). '

-1 D1snlacement of cyclones takes place in an eaaterly direction
with a considerabls southerly comporient. During the cold season of the‘
year this component increasses, which is linked with a motre intensive
distribution of sea ice to the northern and western parts of the sector
than to eastern part. ,

. 4. Merging of cyclones of the Atlantio and Indlan'zucqu7 branches,
is often observed southsast of Heard Island. .Their regeneration on the
Antarctic front causes further intensification of these cyclones. Thus’
the deep and extensive depressions typical of Antarctica are formed.

5. As a result of marked” deepenlng, thess depressions lose their
mobility and are localized primarily in the region between 62-65 degrees
south latitude and 80-90 degrees east longitude. Due to the high degree
of repetition of such depressions, particularly in the winter and the
spring months, a climatic central cyclone is formed here which is similar
to the Iceland minimum in 'its stability and intensity.

6. The stability of cyclones in this region makes possible the
orests of the Antarctic anticyclone which is formed in the coestal zone
of Wilkes Land. Thess crests block the cyclones which ¢ome in from ‘the
west and the northwest.’ ‘

7. An ‘analysis of the data from hirnyy and liawson for 1956 prov1dea
evidence of the significant vertical power of the central cyclone. This
cyclone is readily traced in all seasons 'of the year on the average
‘monthly weathc_?yoaps AT and A 5 » which were compiled in the Cen-
tral Weather Bureau of the tarctic n 1967. 1In some months it extends
to a surface of 300 millibars. ‘ ' ‘

8. The central cyclone west of the Indian: Zﬁcean sector is an im=- -
portant factor in the climate of the whole equator of this part of the
sector and the coast of Antarctica to the west of Knox Land.
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A Theoretical Scheme of the Circulation of the Air Over the Antarctic

A, M, Gusev, Professor, Doctor of Fhysical-

. Mathematical Sciences, Institute of Ap~
plied Geophysics, Academy of Sciences,
USSR

lﬁ&aﬁslator s note: The foregoing is in the form of notes and some
of the sentences lack principal verbs. Due to the difficulty in supply-
ing such verbs, the sentences will be translated as they apnear-dwithout
the needed verbs/.

The circulation of the air over the Antarctlc, its physical analogs
in the Northern Hemisphere and its share in the general circulation of
the atmosphers of the terrestrial sphere.

The circulation of the air over the Antarctic is more accessible to
theoretical and experimental study due to its symmetry. Thus it is a
unique model of phenomens which are analogous but more complex in re-
spect to configuration.

The special features of c1rcu1at10n, 11ke the Antarctic, are the
presence of two layers and inversion. The sources of clrculatlon are
permanent reglons of increesed and of decreased pressure.

‘The slope and the form of the surface of separation Zrhterfaq;7
betwsen the two layers of air and the possible fluctuations of this in-
terface. The results of studies of fluctuations of the interface made
by No Ye. KOChlno

The general fluctuations of the cap of cold air over the Antarctic
and calculations of the velocity, period, and value of horlzontal dis~-
- placament of theo line of intersection of the interface with the surface
of the sarth, which is the line of the meteorological front. \

The waves on the interface as mobile barometric formations. Ex~
perimental studies of the waves on the annular and circular inbterfaces
and comparison of results with observations in the Antarctic and, in par-
. ticular, with synoptic maps constructed for these regions.

, An exiplanstion of certain peculiarities of air circulation over the
Antarctic {rom the stanipoint of this statement and comperison of caleu-
lations with reality: the position of the Antarctic front, the paths of
cyclones, the number and size of cyclones, velocities and directions of
winds, the duration of storms in the Antarctic.

Zﬁ%anslatOr's note: The gbove appears to be a sketchy summery of

' . some report. Perhaps this accounts for the choppy, verbless style of

the text of the original/.
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Peculiarities of Summer Circulation and Weather in Antarctic VWaters Ac~
cording to Observations on the Ob' in 1956-1857.

,'l-“; o .- 8, P, Khromov, Professor and Doctor of Geographical
B Sciences, loscow State University imeni M, V.
‘lpmonosov

During the voyages of the Ob' in 1956-1957, the author was able,
for a mors or less protracted périod, to observe the weather in Antractie
latitudes and to participate in the analysis of weather maps of the
Southern Hemisphere on board the ship. In the report will be get forth
the basic peculiarities of the summer and autumnal weather processes and
weather conditions observed in Antarctic waters during this period. By
' comparing these observations with the results obtained previously by
other authors, it is possible to draw some conclusions of more general
significance in regard to circulation processes in Antarctica.

The summer éeason of 1956-1957 gives one an idea of the predomin-
ance of a zonal type of_proqeéqes,during-the summer.

Cyclone formation on the polar front in- latitudes north 'of 45 degress
latitude leads ‘to the formation of baromstrically wéak disturbances which
are intensified upon regensration on the antarctic, front where they lose
the southerly component of their movement.. The cyclores of the circle
.. ~gbout the continent are primarily occluded or central. Stopping of the
.+ \ centers’of the cyclones in the Indian /Oceen/ sector of the-continent

.- .during the summér is practically excluded.-

The subtropical anticyclones have ‘a comparatively rapid displace=-
ment to the east. Atlantic anticyclones seldom cross South Africa, dy-
.ing out to the west of that area. The formation of new subtropical
. anticyclones takes place during invasions of cold air into the western
part of the Indian Ocean. : :

In the processes of cyclone activities, the antarctic front is
shifted far from the continent. The comparatively rare discontinuities
in the wind in the circle around ‘the continent are linked rather with
“fronts within the Antarctic of secondary.character between continental
end marine Antarctic air. The sharp boundary of cloudiness and reduc-

- tion in temperature in the immediate vicinity of the continent does not
have a frontal character, but is connected with a change in the under-
lying surface and drainage circulation.

The difference in water-air temperaiures in Antarctic waters is a
very good cériterion of stratification and the character of cloud forma=-

T rtion.

A periodic chahges in.aif.temperatures over the ocean increase very
markedly with altitude. : "

Other conclusions, including one in regard to the characteristics
of the tropopause over Antarctic waters, will be given in a report.
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Atmospheric Circulation in Antarctica and the Southern Hemisphere

0. 6. Krichak, Candidate of Geographical Sciences
Central Institute of Weather Forecasting

l. A generalization of the weather maps of ‘the Southern Hemisphere
for 1957 and 1958 yield evidence of the uniqueness of the distribution
throughout the hemisphere, especially its high latitudes, which are zones
of cyclonic and anticyclonic activity. The position of the eyclonic
zones close to Antarctica is determined by the configuration of the con-
tinent--orographic objects {peninsulas, large ice spurs) which jut out
into the sea cause the formation of barometric spurs which block the
cyclones which are moving around Antarctica, causing them to be stopped
in definite, geographically determined places. The meterial we obtained
from two years of observations agres well with Lamb's earlier data.

2. The anticyclone, which exists chiefly over Eastern Antarctica,
is the characteristic peculiarity of atmospheric circulation over con=
tinental Antarctica. The material of 1957 and 1958 definitely emphesizses
that this anticyclone is a high barometric formation, even though it
does lose, in many cases, the form of closed anticyclonic isohypses at
the altitude of 500 and 300 millibar surfeces and 1s preserved either as
a high crest or a belt of higher pressure.

3. Displacement of the entire continent toward the Eastern Hemi- ,

. sphere also determines the displacement of the high Antarctic anticyclone
in the same .direction, and, correspondingly, the cyclones around the
Antarctic. This is one of the most important causes for the formation
of a zons of jet streams in the Atlantic-Indian /Ocean/ sector of the
temperate latitudes,. which also corresponds to a heightened tendency to
cyclones (the roaring forties).

4, The existence of geographically conditioned regions of station-
ary syclones around the Antarctic and of intermediete baromstric crests
also lead to a situation in which large meridional processes appear no
less intensely than 1n the Northern#éimuspheq§7 and the previously
existing concept of a "wind barrier .should be considered obsolete.

5. The links discovered between atmospherlc clrculatlon and the
ice conditions of the Antarctic seas permit one to hope for the possi~-
bility of epproaching the prohlem of ice forecasting in Antarctic seas
from analyses of the development of atmospheric processes,




Coertain Peculiarities of Circulation and Structure of the Atmosphere in
the Antarctic and the Central Arctic

S. S. Gaygerov,_Candldate ‘of Geographical
Sciences .

With the spread of aerological observatlons at great altitudes. it
.is becoming clear that the significance of the polar regions in planetary
circulation increases, so to spesk, with altituds. Ths.geasonal char<:
acter of circulation in the stratosphere caused by radlation is spread
practically through' the hemisphere.’ ‘

During the last dscade Soviet aerologists have organized systematic
aerological observations on drifting stations in the Central Arctic ,
which permit making more accurate the existing ideas of the circulation
end the structure of the atmosphere over polar reglons. ‘Asrological
observations in the unexplored regions of Antarctica have been of equal
significance. ‘ . .

Analysis of ths observations made at isolated aerological stations
in polar regions often require unique methods.

Qbservations made on Arctic drifting stations showed that cyclones,
which frequently penetrate into the Central Artic, usually have a great
deal of vertical power, a multilayered frontal structure, and turn out
to be occluded. As a° rule, fronts of occlusion extend to the tropopause
and the-great temperature contrasts on the ‘fronts are often preserved to
great altitudes. Tropospher1c Jet streams accompany intense cyclones.

The cyclones observed on the Antarctlc coasts resemble the Arctic
ones in respect to their frontal structure, but often turn out to be
more intense. The basic distinguishing festure of the Antarctic cyclones
is the effect of the easterly antic¢cyclonic current in the lower layer
of the atmosphere which leads, in particular, to a situation in which .
the occluded frontal systems do not reach the land as a rule.

The frequent development of meridional processes with blocking of
east-west transportation, with stationary cyclones in orographlcally
conditioned regions, is a special feature of the atmospheric processes -
in Eastern Antarctica. The blocking crests which are strongly developed
over the continent transform the cold 1and Antarctic anticyclone into a
high barometric formation.

The cyclonic circulation in the remote and high mountein regions of
Antarctica is ordinary. Cases of penetration into these regions by
cyclones developed in layers near the ground, also by frontal systems
which carry clouds and precipitation along with them are not rare. Aero-
logioal observations will permit clarifying the peculiarities of these
formations.

-8~



- Both Polar regions of ‘the Earth have a very similar character of
seasonal changes in temperature and wind in the upper troposphere and
the lower stratosphere, also in temperature and altitude of the tropo-
pause even though there are differences. A more pronounced seassonal
and ennual course of the tropopause is observed in the Antarctic.. Ero-
sion of the tropopause in the winter is observed over both regions.

The temperature and wind fields in the stratosphere in the Arctic appsar
to be more changeable. The Antarctic jet streams are more intense.

Differences in the temperature field of both polar regions at gréat :
altitudes are caused essentially by differences in the radiation balance.

On account of sharp differences in the orography, the character of
the temperature field, and radiation conditions in the Arctic and the
Antarctic, the atmospheric processes in the lower layers of the tropo-
sphere are scarcely comparable even though there are common features -
in the turbulent ground layer.

Adir Masses in the Vicinity of Easterﬁ Antarctica -

Ye. I. Tolstikov, Candidate of Géographical
Sciences, Main Administration of the
Northern Sea  Route - -

l. An increase in the number of meteorological stations during the
International Geophysical Year and, in particular, the organization of
a pumber of stations within the continent permitted the compilation of
relatively complete daily weather maps throughout the whole of 1958,
Painsteking analyses of these maps, also specially compiled calendars of
circulation and air masses, maps of the paths of barometric formations,
graphs of the vertical tempsrature distribution, etc., have facilitated
the continuation of thorough study of the development of atmospheric
processes. : S

2. The character of the weather in Eastern Antarctica is affected
by not only the cyclones which occur on an Antarctic front, but also by
cyclones which occur in temperate latitudes. During the summer the
cyclcaes which occur on the Antarctic front are dominant during the sum-
mer while the cyclones of the front of the temperate latitudes are dom~
inant during the winter. The cyclones which occur in the temperate
latitudes ars more intense, and their paths have a considerable merid=
ional component. At times they penetrate far into the depths of Antarce
tica. The antarctic cyclones are less intense and they usually move
along the edge of the ice from west to east.




8., Four basic types of air masses exist in Antarctica: continen-
tal Anterctic air (kAV), maritime Antarctic air (mAV), maritime air
from the temperate latitudes (mUV), and tropical air (TV). mAV and
MUV predominate in the Mirnyy region. The frequency of warm air masses
increases noticeably during the winter, which provides evidence of .in-.-

creased meridional .circulation during this period. Graphs of the verti- .

cal distgibutidn of mesn temperatures and graphs of the-annual courss
of temperatures near the ground were constructed to describe the dif-
ferent types of air masses for Mirnyy. All the isolated types of air
masses were also discovered in the central part of Antarctica, but the
_temperature of the air averaged 10-15 degrees lower than at kirnyye.

The height of the tropopause in the coastal regions of Antarctica
dependsd closely upon the type of air mass. Its lowest .altitude was
noted when kAB prevailed (about 8 kilometers) and the highest with TV
(20-11 kilometers). . e R SRR

4, An analysis of material from wind observations (Bugayev, Rubin,
and others) showed that at Mirnyy and at 10 stations located around
Antarctica, on the average for the year, a current of air blowing out
from Antarctica prevailed in the lower 1.5-2 kilometers while an in-
flowing current of air prevailed ebovs 2 kilometers. The mass of air
transported was: very large. At:the seme time, according to all the
stations, the influx of air into Antarctica was markedly greater than
the amount of out-going air. It is obvious, nevertheless, that there
ere regions. in which.the amount going out should surpass the influx,
but these regions.are still not discovered and the problem requires ad- *~
ditional study. ' . : : : , R -

The Dé&elopméﬁf of’Wéather Processes Over Western Antarctica

P. D. Astapenko, Lecturer and Candidate of
Geographical Sciences, Leningrad Hydro-
meteorological Institute

1. The material obtained from meteorological observations in the
Antarctic during the International Geophysical Year, as well es the
experience gained in synoptical projects and flights in this geographical
region show convineingly the .exceptional importance of changes in weather
conditions in the formation of the basic weather phenomena observed in ~
the high latitudes of the Southern Hemisphere, including over the polar
plateau. e : : - :

Closer acquaintance with the course of all changes in the weather °
at the earth's surface and at altitudes accessible to instrument msasure-
ments in the free atmosphere indicates the frontel nature of the ma-
jority of these changes for stations located on the Antarctic coast and
also indicates the preservation of the role of atmospheric fronts as the
weather-forming factors for the continental stations of Western Antarc-
tica, including the Amundsen-Scott Station -located at the South Pole.
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- The appearance of atmosphéric fronts as-upper boundaries which ssle
dom destroy inversion is characteristic of interior continental-regions
for a large part of the year when there eoxists an invérsion élose to
the ground which is stable and very marked :m respect to size and de-

' presaion of tanperatures. I .

X - The discovery of’ atmospheric fronts and tracing their *movementn
,in the ‘Antarctic' is rendered diffiocult rot only on‘account of -the known
'inadequacy of 'the network of -stations, but also on dccount: of the none-
representativity of the observations at the surface for the majority of
stations whose data can be used for weather maps with great caution and
by taking into’ consideration & humber of corrections. This'is true
first of all of data on the temperature and the wind,; also’of ¥isibility
and observationsof cloudiness durlng the- polar night and twilight-
Under Antarctic conditions, time croaa-sections cf the atmosphere
markedly-facilitate the' ‘analysis of " ‘atinospheric processes,: even though
their compilation does not eliminate“coiixpletely all difficulties in -
analysis. Those difficulties could bs reduced to a minimum if there
were-a radiosonde network adegquate for' the construction of spatial -
~vertical’ oross-sectiohs of the atmésphere. : Elmaver, there is as yet
norie in Antarctica.,- -+ DoEmA il e el e

3. Local weather phenomena at times appear to be very atrcng, but
they themselves aré linked with: syneptical processes” and.are manifesta~
tions ‘of" regional peculiantzes of ‘the devélopment” of synoptical ccmd:t.-i
tions.A Their independence is’ merely apparent. :

4, " Thée geographwal location and the topography of the Antarctic
‘continent -causé a gréat singularity in’' the development of cyclonic ac-
tivity over the continent itself and ovér the seas whiéh surround it.-
The compactness of the land mass which is raised high above sea level
and ‘its relatively symmetrical distribution around- the- Pcle, the- remote~
ness of otheér continents and large islands from Antarctiea,’ also the -
comparative uniformity of the surface of the oceans surrounding: Antarc~
tica-~all this has determined the existence of a ring-shaped track of
depressions developing on an Antarctic: front around the codst of-Antarc-
tica, likewise the numerous meridional tracks along whiéh cyélones pass
'from the temperate to the high latitudes of t.he Souﬂlern Hemisphere.

The nonuniformity of the toPography of the Antarct:.c continent
also the orientation of the sole significant peninsula which" jiits out’ to
ths north have determined the regions of increasédd activity of’ cycloz_les
- and ‘the paths of movement of the cyclones over the continent as well !
as over the fce-covered sectcrs of‘ the Antarctic seas which wedge thsir
wby into the land.

cave 0y
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The role of the topography in the regulation of the life activities
of cyclones over the interior regions of the continent, where the ma-
jority of the cyclones are tracked in the stage of fllllng up.

,5, ~The great differences in the velocity of the cyclones which
move in the Antarctic along different groups of paths and over different
-underlying surfaces merit special study. These differences in velocity
bear witness to differences in the genesis of the cyclones, their mem--
bership in' different branches of the main atmospheric fronts whlch exist
in the Southern Hemlsphere.

6. A separation of processes according to predominance of the ef-
fect of the Pacific or the Atlantic Oceans is characteristic of Western
Antarctica, along with ths two basic forms of atmospheric circulation
(meridional and latitudinal).

To a considerable degree, the development of the processes depends
upon the depth and the intensity of activity of the stationary depres-
sions over the Ross Sea and the Weddell Sea as they appear at the level
of the 700-millibar surface. With equivalent intensity of depressions
over those seas, one obssrves advection of heat from the Atlantic to the
continent and with more deeply developed depressions over the Ross Sea~-
from the Pacific Ocean.

A further, more detailed separation of the forms of Antarctic cire:
culation or typification of the atmospheric processes of the Antarctic,
depending on the mutual distribution and intensity of the four basic
barometric formations examined at the same level of the 700-millibar
surface, is also possible--of the anticyclone over Eastern Antarctica,
the crest or anticyclone over Ellsworth Land, and the aforementioned de=-
pression over the Ross Sea and the Weddell Sea.

7. Cyclonic activity over the Antarctic has markedly more pro-
nounced seasonal differences over the continent and the coast than over
the Antarctio waters. :

8. In the Antarctic, circulation conditions change considerably
more from winter to summer in the stratosphsre than they do in the
trorosphere. Here they surpass in absoluté values the analogous changes
know: to us in the stratosphere over the high latitudes of the Northern
Hemisphere., It is easy to find an explanation of this fact in the data
which describe temperature fluctuations in the stratosphsre. Even the
mean monthly temperature over the South Pole (at an altituds of 20-25
kilometers) varied by 55 degrees from January to June 1958, a difference
twice the seasonal differences in temperature at the surface of the
ground and four times the difference in the middle troposphsre at an al-
titude of 4-5 kilometers (extreme temperature values in 1958 over the
pole were -93 degrees at the 30-millibar level on 17 July and -1 degree




on the Semillibar level on 24 October). :Maps of the 200~millibar and

. the 5O-millibar levels show clearly the seasonal changes in atmospheric

clrculation over the Antarctic at these altitudes. Although the de-

. press10n over the Antarctic was trecked the entire year on the mean’

N monthly maps of the 200-millibar level, it was noticeable on the maps
_of" the 50-millibar level only in the winter and the transitional seasona
of ﬁhe*year, dlsappearlng entirely during the summers,

- 9. . One may also speak of the sdasonal - character of the strato-
’kphéric jet stream over the.Antarctic which arises i# the autumn, in
March, when the atmosphere over thé polar: plateau ‘becorie noticeably
oolder and the horizontal temperatire gradients” inctease.  The 1ntensity
of the jet stream grows in the winter; it reaches a maxlmum in. thé spring,

T October, when ‘ths Sun returns and begins- %o ‘warm the. &tmosphere over

‘the norﬁhernmost'regions of the Antarctics. ‘This warming process, how-
‘ever, has. not yet *eached the plateau near the Pble. :In-November the
*belt of jet. streams ‘baging to shift to the South and-its. 1ntens;ty is -
‘weakened. The center of the eyclonit .vortex in ‘the stratosphere during

the winter ‘is tiot ower the- Geographical- Pole, but beyond the bounds of

the western: part of- the«contznent ‘gomewhere ih the vicinity of “the Pole
of inaccessibility, that is, over the center of the continent. ' " This
indicates that at a-height the circulatory and temperature condltions
depend not only on-the. astronomieal position of the sun, but also on the
influsnce of the underlylng surface. o

10. Changes in the thermobsrometric field of the trOposphere in the
Antarctic are reflected in fluctuations., in thé altitude and the tempera-
‘ture of.the tropopause. This 18 true to. an edual extent of both in-
¢ -dividuel cases of sharp changes in aynoptical conditions and seasonal
““?ﬂhctuations in the stgte of the atmosphere. Fluctuations of ' the alti-
<tude of ‘the tropopause are observed the year round and are carefully
~ tracked not'oniy:at. the coastal, but also.at the gtatioms. in.the interior

,ﬂ'of the-continent in particular over  the South Geograph1¢ Pole.

- Casas of "&isappqarange and' "splittzng of the tropopause were ob-
sérvad better over .the, polar plateau “than .in; ‘other regions of the Antarce
tic in 1968, The first took ‘plade in the winter,-“the.segond in the
transitional months from the’ winter type of tropopause to the summer,
aand vice versa. et e
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Peculiaritiés of Temperature Conditions at /High/ Altitudes and Atmo~..
spheric Circulation in the Antarctioc _ -

Kh. P, Pogosyan, Professor and Doctor of
Geographical Sciences, Central -
Instltute of eatth? Forecasting

1, The regimes of temperature of circulatlon 1n the Arctic and in
ths Antarctic have much in common, but there is also’an important dif-
ference. The common features are determined by seasonal radiation con-
ditions and the differency by the character of the underlylng surface
and the temperature of advection. :

According to observational date, the tempsratures of the air through
the entire year are 8-18 degrees lower over the Antarctic than over the
Arctic. At the same time, the greatest value of this difference in the
troposphere occurred at the 650-millibar level, which is explained by a
significant cooling of the air over the icy plateau of Antarctica. In
the summer, however, the temperature difference between the Arctic and:
the Antarctic approached zero at the 200-100-millibar level.

The difference betwsen winter and summer temperatures over the
North and the South Poles are also different. :

2. The distribution of continents and oceans is such that the
interlatudinal air exchangs in the Northern Hemisphere takes place on
& larger scale than in the Southern Hemisphere. :

Winds over the Nbrth Pole are distinguished by greater velocitlea
than over the South Pole. In the remote regions of Antarctica (Amundsen~ »
Scott, Byrd) even 'in the winter the winds are comparatively weak, which
also indicates the small-scale interlatitudinal exchange here.

Interdiurnal fluctuations in temperature constitute one of the in-
dices of the intensity of interlatitudinal exchange and advection of
heat to the Poles. The difference between the maximum and the minimum.
temperature in the North is markedly larger than in the South.

The horizontal transfer of heat to the North Pole takes place on
a lerger scale than to the South Pole, which is brought about by the
differsnce in physico-geographical conditions and, in the first in-
stance, the presence of Antarctica and the area of ths ice about the
continent.

3. The symmetrical arrangement of the ice zone and the constant
cooling of the air masses which penetrate in from the middle latitudes
should give rise here to a high cold depression with a corresponding
system of circulation.



quever, high wind velocities are also observed over Central
Anto.rct:.ca during certain periods. They appear chmefly when meridional
. exchange is intemsified in the high latitudes, in connection with
cyclonio and anticyclonic activity. Due to the differences in heat
conditions, however, these processes take place in a different manner
from the analogous processes in the Arctic.

4, .In contrast to the Arctic, cyclonic vortices in the Antarctic
ca.nnot move about freely. in circumpolar regions, An enormous obstacle
--Antarctica with its ice shest.with an average. altitude on the order
of 2-3 kilometers--lies in the path of the cyclones which move in from

the Horth, #As @a result, the cyclones are usually’ filled  near-the
" coasts of Antarctica and the air currents connec ted mth them flow
freely over the: eontinent. ’

C e etruoture of the field of pressure and the air currents in the
. ,}Antarctic change continuaily since the. at:nospher:c cireulation in the
“Antarctic depends upon mocroproeessee over:a oonsidere.ble part of the

Souithern Hemisphere. However, the cyclones which come in contact with

Antarctica are usually deformed in their lower layers. :

5. As & result of extrawlatmg the field of pressure to the south
:__.,,of the surface ‘centers of the cyclones qften observed around Anterctica,
‘an*idea was gained of the existence of the so-called Antarctic anti-
oo cyolone. ‘ In the meantime, both cyclonic and an’cicyclonic ciroulation
take place freely over ‘the ice massif of Antarctica.

- 'llhe general outlines of this circulation at the 700=-m1111bar and
“the 600-mi1libar levels, that is, directly.over the ice shest of Antarc-
tlca. are su'b;jected to material changes in the lower stratcsphere.

Frequent ehanges in the structure of the high barometr:.c field
and the character of the atmoepheric ciroulation teke place over Antarc-
. Yica,. Changes in the altitudes of isobaric surfaces reach hundreds of
meters ever Antarctica withm short periods of tlme.

- Cyolones whlch move along the coaet with a component to the south

‘ ’have a more free access in the region of .the Weddell, Ross, and Bel~
lingshausen Seas which penetrate-into the continent. ‘Here: they usually
occlude and becoms high, Therefore, & cyclonic system of circulation is
charaoterietic over these regions at A;igj altitudee. o
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_An Approach to the’ Study of’ Planetary Circulation With the Add of the,
Properties of Macroturbulence

G. V. Gruza, Central Asian Scientifie -
Research Institute of Hydro-
meteorology '

Study of thé structurs and fluctuations of the general ciroula-
tion of the atmosphere is of great importance in the solution of the ’
problems of long-range weather forecasting. o i

It is expedient to regard the general circulation of the atmosphere
a8 a unified system of air currents of planetary scale. The energy of
these currents is drawn from the potential energy of the heterogeneous
temperature field. At the same time, the fact that irregular, random,
or turbulent components of movement exist along with regular movements
is a characteristic feature of the atmospheric movements which occur in
gene§e1 as a result of regularly acting causes (influx of solar radia-
tion).

Therefore, an analysis of the hydrodynamic quantities analogous to
those which are used in the theory of turbulence will be one of'the
methods for emp1r1ca1 etudy of the general circulation of the atmosphere.

For study of the most general properties of general circulation,
the firat step will be to study the zonal characteristics, that is,
averaged along the latitudinal circles, of regular movements and macro=
. turbulence. Study of their geographloal distribution will be the second
step. .

The data obtained during the International Geophysical Year will
permlt conducting studies for’ 'the whole terrestrial sphere.

Study of the phenomena of the transfer of quantities of motlon and
heat will permit clarifying the causes of the formation of stable
peculiarities of the general circulation and, in particular, ths role
of the polar regions, which will be corroborated by study of the proces-
ses *n the Northern Hemisphere. S

An attempt to compare the circulation in the Northern and the"'f
Southern Hemispheres will permit drawing preliminary conclusions. '~

The kinetic energy of the atmospheric movements in the Southern
Hemisphere turned out to be about double that of the Northern Hemisphere.
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The energy of the meridional movements has about the same value
in both hemispheres, but the relative contribution of the meridional
movements is larger in respect to the total energy in the:Northern
Hemisphers than in the Southern Hemisphere.

. The exchange of a quantity of movement between the hemispheres is
of. great importance. ;

A comparlson of the meridional heat currents permits clarifying
the role of Antarctica as the planetery ice-box. The chilling role of
~ the southern polar region (ths Antarctic) in respect to the atmosphere

has turned out to -be greater than that of the northern polar region
(the Arctic). : . .

-

Certain Peculiarlties of the Regeneration of Cyclonee on the Anterctic
Front . AR

V. M. Shapayev, Professor and Doctor of Geographical
' ifﬂe;f' Sclenoes, Leningrad Hydrometeorologlcal Institute

g ol A case\of regeneratlon of a cyclone was investigated in the

':-Indxan.15' ‘Sector, of Eastern Antarcticd while the Digsel-electric

ship, the Ob', ‘was there (14-19 January 1958). - The results of the ob-

servations made on-the Ob' have been-compare& wath data from Pionerskaya
/Station?/ . : |

2. 'THe synchronism of changes in pressure of the same sign at
these. stations, .which indicates: the .propagation of cyclone generation
.over. &, considerable area. of the sea-and the eontinent Ais characteristic.

v B Irregularity in the absolute ValuES of pressure changes creates

an intensified cold _eurrent which follows in the rear of the cyclone,

. which intensifies the temperature contrast in it and leads to regencra=
tion of the cyclone. ' . .

4, Wermlng [r? the at§7 above the cont;nent makes 1t ‘possible to
stop this process.  However, this warming of the air is itself a result
of the activity of the cyclons; interacting with the continental anti-
cyclone, one of the manifestations of which 1a the 1nterchange of air
. massess’ SEREE




SECTION III. THE RADIATION AND THE HEAT BALANCE, THE CLIWATE,
AND THE REGIME OF INDIVIDUAL ELEMENTS

The Radiation Balance of the Snow Surface of Antarctica

N. P. Rusin, Candidéte of Geographical
Sciences, Main Geophysical Obser-
vatory imeni A, I. Voyeykovw

1, Up to recent times the rediation regime in Antarctica was lit-
tle known, therefore, new information is of great interest.

The processed data from Antarctic observations permit judging the
components of the radiation balance on the littoral of Antarctica and
on the slopes of the Antarctic plateau. ) '

2. Total raediation (Q). Upon analysis of the data on total radia-
tion called attention to an exceedingly high value for Q in the middle
of the summer. During the warm period the daily totals of Q reached
800 and more calories per square centimeter at Mirnyy 900 calories per
square centimeter at Pionerskaya Station, and more than 1000 calories
per square centimeter at other stations in the interior of the contin~-
ent. As for the monthly totals, they turned out to be greater than
all known totals obtained for different points on the terrestrial
sphere.

Even the annual total of Q at Mirnyy is comparable with the an-
nual total of Q for the central belt of the European part of the USSR.
On clear summer days the intensity of Q amounted to 80-85 percent of
the maximum possible intensity calculated for these latitudes.

The large totals for Q in the Antarctic summer as compared with
those for the same letitudes in the Arctic are explained by & number
of reasons: great transparency of the atmosphere, a large number of
clear days, high altitude above ssa level, a large value for the albedo
of the underlying surface and the clouds and the high secondary re-
flection connected with it, and increased solar radiation while the sun
was at its perihelion.

3. Scattering of radiation (D). During the noon hours with a
clear sky, the intensity of D amounted to 0.16-0.18 calories/square
centimeter per minute at Mirnyy Station, that is, D amounted to 12-15
percent of Q.

On the slopes of the ice plateau the value of D during the summer

months, with clear skies, fluctuated greatly, depending upon the alti-
tude and the intensity of the snow cover or snowstorm. With completely
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‘clear air, the intensity of D during noon hours amounted to 0.08-0.12
calories/square centimeter per minute, that is, merely 7-10 percent of
Q. With a local snowstorm or g snowy ha2e, the intensity of D increased
to 0.30 calories/square centimeter per minute, that is, amounted to 25-
50 percent of Q. Maximum values of D were observed with high white
¢louds. In these cases the intensity of D differed only & little from
the intensity of D with a clear sky (by’ 15-20 percent).. o

4, Direct rediation (S). Maximum values of S at noon, obtained
by measurements on clear days, were observed in December and amounted
to .about 1.50 calories/bquare centimeter per minute on the coast and
up to 1.78-1.80 in the depths of Antarctica. : :

According to absolute values, they turned out to average 6«7 per=-
cent greater on ‘the coast than for the same latitudes in the Arctic.
On the coast direct radiation on a horizontal surface amounted, on the
average, to 40~50 percent in the spring and 50-60 perecent in the summer.
Averaged over the year, the share of direct radiation dropped to 40 per-
cent, which is explained by the 1ncreased role of scattered radiatlon
' when the sun was low. :

B Reflected rediation (R) and albedo (). The snow cover of
Antarctica is distinguished by high capacity for reflection; as a re=-
sult of this, its albedo is very high both in the winter and in the °
summer. , _

At Mirnyy the albedo turned out to be considerably lower than at
Pionerskaya (60-85 percent), which is explained by a sharp changé in
the character of the underlying surface on the coast (snow - neve -
‘ice) in the spring and in the summer.

In the summer the surface of the snOW'was covered with a very thin
layer of ice, even at Pionerskaya Station, but still remained compare-
tively homogeneous; therefore the mean value of the albedo in the spring
and the summer changed within limits of only 80-85 percent.

The miniﬁum‘albedo at both points was'pbser#ed‘in December,

6. Absorbed radlatlon (Q,). 4s & consequence of the large values
of the albedo, the absorbed raglatlon in Antarctica was comparatively
small (20-25 kilocalories/square centimeter per jear), that is, ap-
proximately one-half the annual total of the absorbed radiation for
stations located on the same latitudes in the Arctic. On the coast
of Antarctica the greatest monthly totals of Q_ were observed at the
end of summer when the surface became icy, andPin the interior of the
continent~-~at the height of the summer when the largest amount of solar
radiation reached the surface. : :




3

. 7., The radiation balance (B) Any region of Antarctica, if it is
covered with ice or snow, Has'a: negative radietion balance: during the
" year. o : ‘e v

By absolute values the annual balance emounts to =2 = =3, kilo- -
calories/%quare éentimeter on the coast at the latitude of the Polar
Circle up to =7 -~ =8 kilocalories/%quare cent1m°ter at Pinoyerskaya -
Station. S .

At M1rnyy the balance crosses zero in the mlddle of Ootober and
the middle of March, and at Pinoerskaya in November and February.- Thus, ;
a negative radiation belance ia-observed at liirnyy for 4.5-5, months .

of the year and at Pionerskaya for 10 months.

W

8. .Te effective radiation (E }o The effectlve radia*ion is
calculated as the remainder term of the equation of the rad;atlon bal-

- ance.

. o ." . .
In the summer months ‘at Mirnyy, when the temperature at the surface
cannot go abovée O degrees "but the temperature of the air may be e great
deal above zero, the counter radiation of the atmOsphere -often turns
out to be greater then the radiation of the snow. and the effective
radiation becomee p081t1ve during the day. * : :
3. T

At Plonerskaya Station the da11y course of E » decreases during
the daylight hours and reaches maxlmum‘Values in the mornlng and the
evening... .

Such an” expense item in the radiation balance of the surface,
connected with the effective. .radiation and supplementing the 75 percent
loss of rediant heat due to- the albedo on the coast and the 83 percent
loss at Pionerskaya Station, constitutes the second reason for the
negative annual radlation balance in Antarctica. - . o

The Short-Weve Rediatibn’ Balance in the Troposphere -and- the Albedo of
the Underlylng Surface of the Antarctic Slope and of the Davis Sea Ac~
cording to the Resqlts of" Actlnometrlc Observatlons From the A1r

V. F. Belov, Candidate of Physlco-Mathematical
b Sc1ences, ‘Central Aerologlcal Observatory

When aircraft soundlng Z?f the atmospheni7'was organ1zed at Mirnyy,
the following tasks were establishéd in respect to the study of proces»'
ses in the free atmosphere: : e :

1) obtaining information on the changes in the basié meteorological
elements with altitude at different seasons of the year under different
weather conditions; 2) conducting' éctinometric and optical observations
at different altitudes; 3) studying clouds (microphysical structure,
liquid-water content, optical density, and other items).
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In 10 months 17 flights were made; a: considerable part of which
were devoted to study of the actinometric gnd optical characteristics
of the free atmosphere. The bagic purpose of these explorations was
to determlne the rate of radiation heating’ of the air.

“As a result of the aotinometric observations ‘mede from the air
.over the Davis Sea and the Antarctic slope at different altitudes (up
to 4 kilometers) during the summer, the followmng mean values of the
rate of heating of the air in the troposphere due to absorption of solar
radiation wers obtained: over the sea, free from ice (150 kilometers
from the coast) in the layer from 100 moters to 2 kllometers--o 034
" degrees per hour, in ‘the 'layer from 2 to 4 kilometers--0,026 degrees
per hour; over the sea, covered with young ice, in the layer from 100
meters to 2 kilometers--0.023 degrees per hour, in the layer from 2 to
4 kilometers~~0.010 degrees per hour; over the Antarctic slope (250 kilo-
meters from the coast) in the layer from 2.2 to 4 kilometers the rate .
of radlant heatlng of the air was 0,033 degrees per hour.

These figures 1ndlcate that in the lower 4-kllometer layer the
rate of radiation heating of the air in Antarctica is about 1/3 to 2/7
the rate of heating of:the same layer of air for the western and southern
regions of the USSR, It is well known that in the free atmosphere
when there is no cloudiness, the effective flux of,heat.(long-waves,radia-
tion increases with altitude. This means that one is observing radia-
tive chilling in the atmosphere under such conditions. Thus, it would
be interestlng to compare this value of chilling with the rate of heat-
ing of the air due to absorption of solar radiatlon.

By comparing- the data on radiatlve heating of the air obtalned on
the basis of actinometric observations made from an airplane, with
rediation ¢hilling as determined by means of'a’ radiation nﬁm@gram,_one
can conclude that radiation chilling and heatlng are of the same order
over the Antarctic slope during clear weather. * The mean value of radia=
tion chilling over the slope in the 2-4 kilometer layer was: about 0.4~
.0.6 degrees per day in March and 0.2-0:3 degrees per day in January.
Over the ice-free sea (150 kilometers from Mirnyy, the value of radiae
tion chilling in the layer from 100 meters to 2 kilometers was 0.1 de-
grees per day in January and 0.2-0.4 degrees per day in March.’ Thus,’
changes in air temperatures during the summer in the free atmosphere under
. our conditions is determined essentially by turbulent exchange and ad-

- vection, not by radlatlve factors.

Mean values were calculated for theé albedo for 1arge areas of dlf-
ferent underlying surfaces and for’ clouds of gertain forms on the basis
of data obtained from determining the density of flux of incident and re=-
flected radiation by means of airplane observations. The mean value of
the albedo of the Antarctic slope from Mirnyy to the 700-kilometer
ZE%atiqu7 when the Sun's height was 25-35 degrees was 80 percent. A
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decrease in the albedo was noted when the helght of the cun decreased.
In our case this is explained essentlally by thé fact that the presence
of snow sastrugi is characteristic of ths. snowy surface of the Antarctic
slope. Vhen the Sun is low these sastrugi shade a considerable part
of the snowy surface. . . T ;,a&, p

For young séa ice the mean value of the albedo is 65 percent. For
~ thé open surfacé of ‘the sea the value, of the albedo deyends ‘to-a large

" extent ‘on the. height’ of the sun ebove the horizon and the state of:the
surface of thé sea (degree of agitation).. . For.example, . above a sea
with a quiet smooth surface and with the sun at .a height of 10. degrees,
the albedo was 33 percent; when there were small waves gnd the height
of the sun was 30 degrees, the albsdo was 1l percent... The mean-value
of the albedo of stratocumulus clouds,.which.form over the sea more :
frequently than other forms under our condltions, was 62 percent. - For
eltocumulus clouds with a thickness of 250-300 meters. the albeds was 60
percent. Altostratus clouds, which predominate over the Antarctic
slope, have an albedo of 40 to €0 percent on the average.,

The material from the rema1n1ng types of airplane observations
are now being processed and analyzed. : s

. L
*

Turbulent Heat Exchange ‘and Moisture Exchange in the Ground Layer of
Air in the Antaretio - EERRT I G N
U TN, Pl Rusin,'Candidate of Geographical Sclences
«o.,,. . Main Geophysical Observatory imeni A. I.
T T CVeyeykav . . L S
1. Antarttica ig the only contznent on the Earth where the annual
radiation, balance of the underlying surface. 'is negat1ve.1 .Moreover,--the
temperature reg1me rémains almost constant from year to year, or even
" has a tendency tOWard a warming of the climate on account of the in-.
tense ‘turbulent hedt exchange'between the warmer . inverted layers of - air
and the underlylng surface. . C e ) . - ‘
2 The values’ ‘of turbulent heat exchange calculated by ordinary
meteorological and also special gradient observatlons et Anbtarctic sta«
tions for different périods of the year .(L) made it possible to separate
four gones:

&) Sections of the coast (shelf 1ce, ‘shore ice, and others) which
are not subject to the influence of katabatic winds on account of -their
geographical location. The annual total of turbulent heat :flux here
amounts tc about, -7 - =10 kilocalorxes/&quare centimeter per year,-;
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b) Sections of the coast which are subject to the influence of
drainage winds. The annual total of turbulent heat flux on these sec-
tions fluctuates from =12 to -20 and more kllocalorles/équare centimeter;

c) A 1arge zone comprising the slope of the ice dome of Antarc-
tica. The annual total of L here amounts to about 7-10 kilocalories/
square centimeter, :

a) The interior of the Antarctic plateau. The annual total of L
here amounts to about -5 = ~7 kilocalories/square centimeter. The
turbulent heat flux in this zone is caused chiefly by the presence of
large inversions and a great difference in temperature between the
underlying surface and the air,

3. Since the ground layer of the air is almost always not. only
wermer than the underlying surface, but also more damp, an uninterrupted
flux of water vapor flows down from above and is sublmmated at the under=-

lying surface in Antarctica. :

4. Sublimation of the water vapor takes place both dlrectly at
the surface of the snow, causing the formation of preclpltatlon in the
form of hoarfrost, and also in the air, which leads to the rise of icy
clouds, ice fog, or ice haze, which occasionally cover the stations

‘1ocated in the interior of the continent for weeks at a time. The
coastal regions of Antarctica which are subject to the effect of kata-
batic winds, where evaporation replaces sublimatzon, constitute the
only exception.f § :

: -5+ On the ba51s of calculations of the values of turbulent mois=~
ture exchange in the ground layer of the air and the poss1ble amount
- of precipitation occurring on account of sublimation, it is possible to
-establish three zones: the coastal zone outside the influence of drain=-
age; the coastal zone which is under the influence of drainage; and the
interior continental which is characterized by a unique comblnation of
" the properties of evaporatlon and condensation ‘(sublimation).

6. According to the calculations, the maximum possible value of
sublimation for the central regions of Antarctica amounts to about 1.5
millimeters per day under winter conditions. In reality, though, the
moisture content in the lower kilometer layer of the air averages 0.03-
0,04 grams per cubic meter. If one then considers that the vertical
velocity of the flux w - 0.05 centimeters per second, then the value of
the sublimating moisture will be approximately halved that is, 0.,7-
1.0 milllmeters per day.

. These data are apparently close to: reality. Thus, according to
observatlons made at Vostok Station and Sovetskaya Station, 3. to 5 milli-
meters of precipitation fall per month durlng the w1nter due to condensa-
tion. . :
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Climatio Zones of Eastern Antarctica

- V. A, Bugayevy Candidate of Ehysical«Mathematical
Sciences, Central Instltute of Zﬁeatheg7
Forecasting R L T T F2F W

During the International Geophyeical Year, meteorological and asro=-
logical observations were made not only on the coast, but also in the
interior of’ the’ gixth continent. -As a result, we have data.on the an-
nual weather ¢onditions at dlfferent dlstanoes from the coapt clear up
to the South Pble. R : o e . .o

PR B .,
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Valuable material was collected likew1se during flights and tractor-
sled trips 1nto the 1nterior regions of Antarctica.

" Thig? observations "show that~ ‘the climatic oandlttons Of Antarctlca
are closely ‘conndeted with the main peculiar;ties of. its topogranhy.'
The latter are now known to us. N oL

A1l ‘tHis pe?mits ‘establishing the mein climatic zones of Eastern
Antarctlca aﬁd ‘the’ Southern Ocean which weshes its: shores., .

These zories are s follows.: a) the zone of the high Antarctic
plateau, b) ‘the zone of the Antarctic slope; c) the .zone, of . drift ice,
‘d) the zone ‘of open Antarctic waters. . e

The climate of the contlnental plateau is not unlform, even though
it does have such common features as the predominance of clear weather,
"little wind, dry’air, a small amount- ‘of precipitation, and the lowest
_ temperatures in the'entire world. The lack:of uniformity is determined
by differences in the topography'and the presence of the Ross Sea. and
the Weddell Sea which cut -desp into the continent. The climatie. zone
"of the Antarctic slope, whidh begins approximately at an 1sohypse of
2800 méters, is characterized by a significant rise in temperature as
one approaches the coast, an-amount of precipitation which is large for
these cold places, and elmost uninterrupted local snowstorms which are
caused’ by drainage winds. The.cyclones which pass along the Antarotic
toast affect the weathelr of thls zone. « . S

The comparatively narrow coastal cllmatic zone can be dlvided into
several characteristic climatic regions: a) the ice coast with.barriers;
“'p) Antarctic oases; ¢) the exterior shelf’ glaclers, d) the interiot
shelf glaciers; e) mountain ranges. S .

: The weather of the zone of drift ice differs sharply from the
clear and sunny weather on the continent of ‘Antarctica. The weather

" over the drift ice is’ always gloomy and unsteble. :In respect to the

circulation, this is the zone of activity of the Antarctic front. '
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Still farther North, beyond the bounds of constant propagation of
continuous. drift ice, it is expedient to define a separate climatic N
zone of Antarctic waters. -

The climatic ‘zones and regions cited above are described in the
_report in acoordance with material obtained from observations.vj'a»

The Mean Monthly Fields of Pressure and Temperature of the Air in Antarc-
tica and the Southern HemisPhere ' . .

1, F, Batyayeva, Candidate of Geographical ‘Sciences
D. I. Stekhnovskiy, Central Institute of [Teather/
Forecasting

1. In order to study the laws of general planetary clrculation of
. the atmosphere it is necessary to make a detailed investigation of the
barometric and temperature fields over the entire terrestrial sphere.‘

1In order to clarify the basic characteristics of the thermal ‘rigld
and the barometric field, one can make use of maps of the mean values of
these slements. Starting with this as a basis, work was underteken to
compile maps of the atmospheric pressure and the air temperature for all
12 months in accordance with the data of many years for the Earth. .

2. The maps of means were constructed on data for 1881-1940. The
selected period naturally cannot be applied to the entire terrestrial
gphere, particularly to Antarctice and the regions of the Indian; At-
lantic, and Pacific¢ Oceans which are adjacent to the oontinent.' As is -
well known, meteorological data covering the Antarctic have been” very
meager up to recent times. Only with the beginning of the second In~
ternational Geophysical Year, when a more or less permanent network of
weather stations was established, waes it actually possible to undertake
a study of atmospheric circulation over Antarctica. - .

' Pr003331ng the material used was accomplished in accordance with
methods suggested by the liain Geophysical Observatory, namely: the uni-
formity of series of obssrvations was checked by differences between the
closest pairs of stations, unreliable date were excluded, and data’ were
reduced as far as possible to 1dent1cal periods of meny years' length.

3. The maps obtained permit clarlfication of certein special fea-
tures of the circulation of the Southern Hemisphere, in particular, of
the Antarctic. : : ‘ :

The most characterlstic feature of the atmospheric circulation in
the Southern Hemisphere is. the. presence of belts of low pressure in’ ‘the
high latitudes along the coasts of Antarctica and of continual subtrbp1~
cal anticyclones 1n the low latitudes. o . ) L
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Six annual climatic centers of low pressure are to be found in the
subanta*ctic ‘depression which eppears on the mean pressure maps through-
out the entire year. Marked fluctuations in the intensity of different.
centers appear in individual months. In December, dus to weakening of
the meridional component and changés in the direc¢tion of movement of
the cyclones, a supplementary cyclonie region is’ formed. w1th its; center .
somevhat northwest of the Balleny Islands. This region was trucked
.. through the entire summer season. An increase in the frequency of
cyclonic formations about 60 degrees South latitude, East of the South
Sandwich Islands, leads to-the:appearance of a seastnal (spr;ng) eli- .
matic center of low pressure.- In the winter the average position of: '
the subantarctic cyclonic zone is farther to. the South.; .

¢ R

On the mean.[fEmperatur;7 maps the isotherms of the Southern

. Hemisphere pass almpst along . the parallels for long distances and suf-
" fer sharp deviations only close to the continents. The greatest con-
'trasts of temperature near the shores of Antarctica are observed during

the cold months when a rapid chilling of the Anterctic. .continent. takes .
- place. HNear the southern :shores of America, Africa, and Australia the
. Jgreatest contrasts of temperature are observed, however, during the

,warm months," which is caused by strong heating of the continents. -

4, Mean values of air pressurs and air temperature along the
latitudes were obtained. :

. _"'A double wave was discovered in the annual course of mean pres=
aure, including the regions south of 40 degrses South. latitude..i The
development of this double wave proceeds in different ways in different
geographical sectors. The mean annual latitudinal values of pressure  °
south of 55 degrees South latitude are in excess of 1000 milllbars. L
The annual mean latitudinal values of temperature cross o¥er to nega-' '
tive, figures, beginning with 60 degrees South latitude. Thers s a .
"sharp increase in the annual horizontal temperature gradlents {about
2 degrees per 100 kilometers) in the latitudinal zone from 65 to 70 degrees.

”ffOn the Geophysical Grounds for Llnklng the Antarctlc Low-Pressure Zone
. With the Belt of Antarctic Submarine Trenches

R. F. Usmanov, Candldate of Geographical
- : . Sciences, Central Institute of .
o [Te athej Forecastlng ’

1.- The most characteristic feature of atmospheric ¢irculation in
the high latitudes of the Southern Hemisphere is a gone of low pressure
whlch forms a belt around the continent of Antarctica through the entire
i year. From time to time this zoneds interrupted by barometric spurs
“which occur along the main meridional spurs of the, continent itself.
This gives rise to localization of some climatic oyclonic centers. that
are distributed through this zone.
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2. Climatic cyclonic centers are quite pronounced on the mean anf
rual preSsure map on which the thermal factors of the annual course
/of pressure/ are balanced and, as P. I. ‘Brounov believes, mechanical:
factors emerge. :

3. The cyclon;c centers of the Antarctic zone of reduced pressure
coincide closely with the main trenches (Bellinghausen, Australo-
Antarctic, Africeno~Antarctic) displayed on bathymetric meps. On the
other hand, the zone of Antarctic convergence coincides closely with the
Australo-Antarctic and - the Africano~-Antarctic subterranean mountains,
also the South Antilles and the South Pacific mountain ranges. This
provides evidence of a comnsction between the atmosphere and the 11tho—
sphere, which have compressibility as a common femture.’ '

4. Denying thé randomness of such cclneldences, there are grounds
for believing in the common nature of ‘the causes of the formation of
submarine trenches and ‘regions of reduced pressure which, "in our opinion,
consist of the deforming forces of contraction of the Earth, -which also
lead to the existence of critical parallels on the terrestrial sphere.
According to Stovas /Transliterated/, even small changes in the rota-
tional velocity of the Earth leads to important deformations of the
Earth's crust, particularly in the zone of critical latitudes (o, 35,

61, and 90 degrees).

5. Teking into consideration the tendency toward slowing the rota-
tional veldcity of the Earth in our epoch, one may consider this slow-
ing to be the cause of the formation of ocean depressions and the forma-
tion of Antarctica itself, inasmuch as there is tension in the zone of
61 degreses - latitude and an elevatlon of the 1eve1 1n the v101n1ty of the
‘poles.

- ,,5' The' causes listed above cannot helpvbut“iﬁfiuenee the atmosphere
end the hydrosphere even though their effect will naturally be different
on account of the differences in the properties of thess media.

7. In contrast to the forces of the gradient of pressure, the
Coriolis forces, the forces of friction and viscosity, the deformative
force of the contraction of the earth always has a constant direction.
Therefore, the role of these forces becomes paramount in perlods of
great length., .
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The Physical Causes of One'of the Peculierities of the Climate of the
- Interior Regions of Antarctica: - _— . . . ‘

. 3
- -

A. M. Gusev, Professdr and Doctor of
Physico-Mathematical Sciences,
Institute of Applied .Geophysics
e of the-Academy of Seiepces, USSR
. . AR O N R .
.. "Thé comparatively small emplitude of annual fluctuations in the
temperature of the air is one of the basic peculiarities of. the climate
. of the interior regions of Antarctica. This peculiarity is_ explained
by the unique heat conditions of the snow-ice cover of Antarctice..

. In order to investigate this problem, we examined the propagation
of temperature waves having a ' psriod of:one year.in the snow-ice cover

_ stratum and calculated for various  seasons the distribution of tempera=-
ture gradients and the direction of the heat flux at different depths.,

With this purpose, the equation of heat conductivity is solved for

soncréte conditions:

y ki
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, The results of the calculations were compared with the datd ob-
‘tained from observations -of temperatures made in depths up to 16 meters
at Pionerskeya Station. - S P e

' The'resiilts obtainéd from the calculations and. the ohservations

agree well and show that'in*theiWinter~mnnths‘theﬁheaplflux‘isfdinected
upward from the ice layer to the surface and in the summer months in
the opposite direction. This leads to some heating of the air by re~

" - serves of. sutmet heat in‘thé winterrand cooling in the summer, which

" in fﬁrninaiyé'léa&s*tp’decreasingfthe'annual;amplitudewpftthe changes
in ®Wir ‘témperaturé in ‘the'interior regions of Antarctica.. h

’ i: Cha¥acteristioe-bQQDgain&gg‘(Katabafic):Wiﬂds in Aﬁfdfé#ﬁcg:l

]

w: f~»G;*M-~Taubér,=DoctOf of Geogf;éhicaIJSciences
State Oceanographic Institute . ...

1. Katabatic winds constitute the charactsristic feature of the
climate of the coastal part of Antarctica.

2. The occurrence of these winds is connected with strong radia-
tion cooling of the air on the slopes of the ice plateau end its move-
ment down the slope under the force of gravity. lLocal topographical
conditions and especially the peculiarities of the form of the surface
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of -the slope exert a significant influénce on the strength of the kata-
batic winds and determine their direction. The region about Adelie .
Land (Cape Denison and Port liartin) can sérve as ‘a.classical example
-.of this effect. These phenomens are also sharply pronounced in the
ardas around Mirnyy and Mewson and in a number of ‘other areas of the

3. “An analysis of the data from the Antarctic stations Shows
thaet in areas which are affected by kataebetic winds the mean wind
velocity is twice the normal value (not distorted by the topography)
and in regions with strong katabatic winds 3.5 times the normel value.
This value, which is computed from a large number of obsetrvations, is
5.5 meters per second. ' The results obtained could be useful in divid-
ing Antarctica into climatic regicns. ' TP

4. The intensity of drainage depends upon the cyclonic activity
near the coast, over the ocean. In the forward part of the cyclone,
drainage Ziétabas;g7 is checked; but its highest intensity 'is observed
in the rear part of the cyclone.

Crests of increéased pressure and other aspects of a small-gradient
barometric field constitute the most typical weather situations for
katabatic winds. In these cases the direction of the katabatic wind
does not always correspond to the diraction of the pressure gradient.,

5. Kafabatié.wihds‘have a well marked annuai‘énd'daily~course;
the latter is particularly clear-cut in the summer and in the transi-
tional seasons. o v

6. The vertiecal thickness of katabatic winds is determined by
the thickness of the layer of air chilled by radiation. Therefore,
. katebatic winds are always accompanied by inversions near the ice. The
‘upper ‘boundary of the inversion lies on the level of maximum weakening
of the wind (SOO-SOO'meters). As a result of these inversions near the
ice and also the small parameter of roughness of the snow cover in An-
. tarctica, the coefficient of turbulent exchange is small in spite of the
high wind velocity. The daily course of this coefficient is opposite
that observed under other geographical conditions :and corresponds to
the daily course of the wind velocity. The maximum coefficient of
turbulent exchange is noted in the evening and at night while the mini=-
mum is noted during daylight hours. In sections of the coast whers
katabatic winds are not observed, the coefficient of turbulence has the
usual daily course. o '

7. The drainage of air along the ice slope causes an outgoing
movement in the upper layers of the atmosphere, too, which favors dry=
ing of the aeir and scattering of cloudiness. The predominance of clear
weather on the coast is connected with this phenomenon.
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8. Observations made by the Soviet Expedition in 1956 from tem=
porary mobile stations located in the vicinity of Mirnyy on the slope
of the glacier and on shore ice made it possible to obtain not only -
qualitative but also quantitative ideas of “the degrée of the efféct
of the glacier.slope on the climate of the'coastal part of Eastern '
Antarctice... In particular, the boundaries- of the spread*of'the"kata-‘”
batic winds over the sea, the effect of drainage on the angle of devig-
tion of the wind from the isobar, the presence of fochn phenomena. dur-
ing drainage, -the character of changes in the velocity .of Katabatic
winds depending upon: the stespness of the slops, “the effect of dtainagé
on the bgsicfmeteorological1elements in the coastal part of the'don- =
tinent, etc., were established. E Lot

2 - 4 . ' MEN

9 It.was.established that when ketebatic winds are'in the iritial
and final periods of their development théy are distinguished by ox~ "
ceedingly great irregularity and are accompenied by sharp jumps in pres<
sure, -temperature, and humididty, creating a picture -of eir waves of
ghort period. : .. i@ . - oo R :

10. An analysis of the observations by Soviet stations located on "
the coast and the interior of Antarctica permit suggesting that the
drainage .arises in .the sector 90-100:degrees East longitudes |

311, Katabatic winds sweep & ienotinous emount-0f snow from the sur=
face, of: the continent and transport it to the ‘seai” “This snow remains’
in the zone where the katebatic winds die down, thus exerting consider-
gble. influence on the processes of cooling the sea'and forming sew ice
near: .th,e;.ah,o,r.esi.. S T K e RS T R R U S

Peculiarities of the Topography of:Eastern Antarctica "in’Connéction
With Weather. Characteristics P L A

- La V. Dolganév, Candidate of Gebgraphic '
: Sciences, Arctic and ‘Antarctic Sci=-
entific Research Institute st

id}

.
.y

The recently acquired, but still limited information on the o
topography of Antarctica permits meking the connection between the
topography and katabatic winds more precise. SO - "“',"
"2, he velocity (V) of -a katabatic wind, regarded -as the descent
of, chilled air along a slope under the action of the force 'of gravity
is determined by R

P

VE Y/ BT g ginc 0 o
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where S = is the distence and ® - is the angle of inclinatibn of the
slope to the horizonmtal, k - is the coefficient of proportionality, .} P
- is the dsviation of:the density of the air from its equilibrium
values (in the absence of drainage), g - is the acceleration of gravity.

3. In order fé;ahélyie‘the connection between the velocity of a
katabatic wind and the topography, -the regions around Mirnyy and Oasis

were teken in the first instance as the best described by hypsometric
and meteorological data.

4. The altitudes above sea level (h) of many points determined
during the las® Soviet Antarctic’ expeditions permited establishing
the increase in height of the cupola of the icy continent with the
distance (8) from the coast analytically.

§. For the first 50 kilometers of the sléps from Lirnyy in the

dirsction of the katabolic winds (SSE) the following eguation waes ob-
tained S

n(S) = 18 # 42,135 — 84,3 » 107252 / 7,23 + 10-3s5,

Exponential functions for different sections of this profile (altitudes
at kilomater:distances.are'shoWn in the subscripts of h) have the form:

‘hy,515 = 50,27 505858 £330

h15—50 = 158,1 50,4217/ 36
. bsp—i00 = 2.3,dz’f §0,907 £ 30 : -

: - 1100150 = 166,7 $0,477 £ 30

h150—640 = 53,3 024017/ 50
' heao = 687,4 50,2408/ 50

The e'.quajtions for fhe"balsis; feéioln“aij’e. aﬁél-c;go-us . 
6. On the baéié of-thé'exéfeésions‘obfained.andqby'making use

of the available observations for the winter months, the equation is
justified: Co . : ;

~
Y

Vp2 == V.2 === 43,6 . 3‘19-5 p) Sihy ‘

s Fa g

-

where V,, - is the veldéity 6f>the katabatic wind ét'the coast, Vg ~ is

"its velocity at .S kilometers from the coast, S; and h; - are the
_distance and the mean slope of "the i-th section of the slope.
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7. The distiibution of velocities of katebatic winds alohg the
slope from Mirnyy, preserifed in Table 1, was obtainsd by three methods
on the basis of equations (3) and (4)“ggd by the equations = ° =

and '

qv S
.38 = 1,875 + 10780 (5).

8. Making use of the data of G. M. Tauber and N. P. Rusin and ine
serting the coefficient of attenuation:.for the katabatic wind, one may
judge the velocity of drainege in the Oasis region.

Teble 1

Velocity of Katabatic Wind at Different Distances from M rnyy

Distance {(in Kilometers) o
Method 0 10 20 30 40 S50 75 100 150 200 250 300 350 380

1 15 14,5 14,2 11,1 13,9 15,7 13,2 12,7 12 11,5 11,1 10,7 10,2 10

2 1514,4 14,114 13,7 15,6 13 12,5 11,7 11,2 10,7 10,1 9,7 9,5

5 - 15145 14,0 13,8-13,6 13,5 12;8 12,2 11,6 11,2 10,8 10,5 10,2 10
Mer- 1514,414,118,9 15,7 15,6 13 12,5 11,7 11,5 10, 10,4 0 9,8

9. It turned out to be possible to extend the idea of the topo-
graphy and “to‘examine’‘the connéction between the latter and thie velocity
of the katsbatié¢ wind for the regions arcund Adélie Land (140 -degrées
East longitude), ‘Mawson Station %60=degrees East longitude), -and’lezarev
(13 degrees East longitude).

The general situation can be reduced to the following:

1) The altitude incresses in accordance with an exponential law.
The farther from the coast, the greater the distance which can be
described by one Zﬁhthematicq£7 expression.

2) 1In order to represent the topography of Eastern Antarctica, a
detailed survey for meteorological purposes can be limited to a coastal
zone 100-150 kilometers wide. At greater distances from the coast the
survey can be of small scale or produced only along separate profiles
which are of interest in some respect or other.
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' 3) Changes in altztude in.the dirsttion of fhé katatatic wind :
can be evaluated by 1ts veloclty, even though thls may not be acoeptable
in practlce. P . A e

- 4) Katabatlc winds range over a coastal zong’ whlch is several
hundreds of kllometers ‘wide in places. In this instance we have in
mind katabatic velocities whose mean velocity is on the order of 10 -
meters per secoend and at tines more than 15 meters per second over the -
coact in the winter. The combined ‘action of the drainage Zihtdba&q§7
and ‘the baromet 1ic gradient causes, as :is well kncwn, conszderably
hlgher wind velocities. . - L :

5) Per51stent and strong katabatlc w1nds 1n the wide ‘coastal zone
constitute a characteristic peculiarity of the Antarectic anticyclone. :.
The latter is distinguished from the’ anticyclones of the temperate . -
latitudes and the anticyclones of the Polar regions of “the Northern
Henlophere by its wsather condltlons.ﬁ,z

Research on the Electrlcal Fleld

T, Vs LObOdln, Maln Geophysical Obsnrvatory
© ' imeni A, I, Voyeykov ‘

1. Study of the electrical fleld over the ocean. When the po=
tential gradient is measured over the uniform surface of the ocean, -it
is possible to neglect the dally course of space charges ‘and conduc=
tivity, which permits isolating the unitery variation in clear form.
This work confirms the existence of unitary variation, even though a
certain shift toward the morning hours is observed. in approachlng a
minimim, = Variations do not exceed 30 percent of the mesn daily value~
of the potential gradient. When the potential gradient is teken along
a latitudinal course; one observes a decrease in its values from 50
degrees of latitude in both hemispheres toward the equator and toward S
the poles. A peak was also noted betwesn 10, degrees and 30 degress South -

latitude which probably can be connected with storms in this. region. .
Comparison of measurements of the potential gradient with barometric '
systems leads to the conclusion that the potential gradient is increased
in the leading part of a cyclone and in the.rear of an anticyclone while
it is decreased in the rear of a cyclone and in ‘the leading part of an
anticyclons. * This can be explained by upward and downward movements in
corresponding parts of barometric formations. Clouds of the middle
cloud shest and the upper cloud shest.do not affect the value of the
potential gradient. Clouds of the. lower: cloud shest deerease it, de-: -
pending upon the cloud cover, up to 30 psrcent.-




CE Ly ,‘ 1953) -

Paann ) B
* 2, ‘Study of .the elsctrical fisld in the Antarctic. leasurements
were made at the Mirnyy Observatory. Ihe potential gradient was re-
corded around the elock; currents from sharp points -and space .charges
'were measured  episodically on days of strong snowstorms. Methodical
. work ‘was’ carried. out to make -observations of these elements and ma-
. terial was obtained from ‘uninterrupted ﬁbé,,ei"f\:atib’ns' ‘aver: a period from

13?foﬁrOugh;Jangggy;1959f“ RIS i LR T S

Léick:of, open, ground and the uniform snowy urderlying syrface in
Antarctica reduced the number of factors which cause variations in the
potential gradient. The basic role is ‘played by wind conditionms,
clondiress, also the monthly and annual course of the potential gradient.
Obsértations-on.glear, quiét days permit the isolation of unitary varia=-
tion. ‘ An‘inerease was noted in:the positive value.of the potential

‘gradiefit with en increase in wind .velocity from 6 to-36-meters per second.

With wind velocities greater than .35 meters: per second there was a jump
in the potential gradient in'value.and sign which accepted large nega=
tive values that reached tens of thousands of volts per meter. Several
flights were made to clarify changes in potential gradient with altitude.

- The grounded. network method was used to measure space charges. The
density of space charges wab' cdlculated by Poisson's equetion. Large
positive and negative chafges were noted which exceeded the values of
S ép’aég charges-opserved in thunderstorms by several times. The sign
7" of the space ‘eharge depended: essentially on the velocity of the wind,
" mcquiring .large negetive values &t wind-velocitie¢s. in excess of 35
meters per second. On days when there were snowstorms the: current from
*. sharp points located &t a height of 10 meters was measured. The re-
~ sults obtained did not agrés with the measufeménts ‘obtained for the
.- point effect under continefital conditions, 'In Polar regions.the point
. effect not only, does_not- support, but on the ‘contrary, weakens the
" hegative charge of the earth.. This conclusion’ supplepents the data ob-
" tained by Vormele /Transliterated/ in stormy périods: for:Cambridge.

A

"Conditions of, thé Formation “of theSnowCover in Antarc tica (According
" 40 Date of the Sp'g}'ond Soviet Continerital Antarctic Expedition of 1957-

i ey AT ‘ e RN o oo o »
. " 7.+ 1..D. Kopanev, Candidate of Geographical Sciences
N v‘a:'i:;ii_,_Ge'OphySi'cal Observatory’ imeni A. I.
Cpemn e . Voyeykov ,.'.;';:g S . o
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1) e thermal reginié, ’iil;_.'i\,htarética:‘i's’:‘détefr;nih:éﬂj'B'y"the radia-
tion balanceé and the heat exchange between:the atmosphere and the
snowy surface with the lattor ‘taking-the leading role, . ~:
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Obtaining a quantitative description of the radiatioh balance is
of great intersst since it is included in the equation of the heat
- balunce as & cummary radiation characteristic, thus determining the
energy ‘régime of the upper layer of snow and the lower layer of the
atmosphere, ' '
: . 2. Due to the great transparency of the atmosphere the flux of
- summary rediaticn in Antarctica in the summer is markedly higher than
. in the Arctic and even comparés with eguatorial latitudes. Significant
" losses of radievion hest 'ars connected, first of ‘all, with the great

reflecting capacity of the snowy surface end 'also with the effective
rediation., . o T et . : '

: 3. Quantitative desériptions have been obtained of the thermal

properties of snew, heat exchange and distribution of temperatures at
‘depths, end the reflecting conditions of the formation of the snowy

cover. The veriation of thermal properties with time are not large,

which indicates the week intensity of development of thermal processes

and phase transformations which. take place in the surface layer of the
' SNOW. ‘ L R

4, The turbulent heat flux in Antarctica, in contrast with other
regions of the terrestrial sphere,;is.dowﬁWard,ﬂfrom‘the atmosphere
to the surface through the '‘entire year. SRR

5. - The meisture gradiénts in the layer of air near the ground

. are very small, which is a condition unfavorable for the condensation

. of water vapor and the precipitation of atmospheric moisture on the
snowy surfacee. . .. . o o oo _ .

. R As ‘shown Ei‘exéétimentél and calculated data, the expenditures
of heat connected with evaporation under Antarctic conditions can be
- 'determined from the equation of the heat balance without great error.

7. Qualitstive descriptions of the distribution of precipitation
were obtained.  Losses from the snow-ice mass are due not so much to
snow being carried away by the wind and evaporation as to mechanical
bresking off of glaciers which slip into the sea. On the coast the’
annual increment of snow amounts to & mean of 120-140 centimeters and

'in thé central regions of the continent 35-55 centimeters.

9. The mean annual value of turbulent friction varies from 3,8
grems per centimeter-second?® on the coast (Mirnyy) to 0.4 grams per
centimeter-second® in the central regions (Vostok). The "eritical"’
value of turbulent friction at which tretisportation of snow flakes
begins turned out to be from 3,0 to 0.9 grams per seqtimeter-Secondz,
respectively. G ' ' ' S : :

+ - 10, . Our data do not confirm the cohclusigﬁ df-D;-Mawéon and F,
Leve /Transliterated/. R : ' S o

*«35=




e g

The Formatibn‘of the Snow Cover in the Coastal Regions. of Antarct1ca

- ée J: ot V m.,hotlyakov, Candidate of Geographlcal
Sciences, Institute of Geography or

the Academy of Sciences, USSR’

The snow ‘Gover shows the greatest dlversity in the coastal reglona
' of the. oontlnent, which is & consequencs. of sharp changes in the “topo-
graphy ‘& rapid incrense in absplute altltudes, dlfferent exposure to
solar ‘radiation and the prevailing winds. . - -

The character of falling solid precipitation shows a diréct” dons
néction with the'temperature. .During the early autumn-.and the late
spring preécipitation .consists chlefly of. crystals of a 1éﬁinated type
of growth which:is characteristioc of temperatures not lower than ~23
degrees Centigrade. Columnar crystals predcmlnate in the winter.
“Averaged over-the year; precipitation:consists. of 75.percent laminated
‘etrystals and 25 percent eolumnar crystals at M1rnyy. When a cyclone
pessed by lirnyy, columnar crystals were replaced by leminar’ ones at
the beglnnlng and the reverse at the end.

The 8129~Of the fall:mb crystals is llnked in the flrst instance,
with the air temperature and the wind velocity.. The mean 8ize of the
solid precipitation which fell in the vicinity of hlrnyy was 0,40
millimeters for:the. laminated type .and 0.225 millimeters for the columnar
type. - Thevdifferente was .connected with the temperatures at which
they were formed and fellv. .. = . | .° .. .

Two basic periods are characteristic in the formation of the snow
' cover~~the cyclonic which provides material for precipitation and the
an'ticyclonic which works .over . this material. The snow cover is formed
‘by ‘snowfall which ioccurs when cyclones .exist whlch are accompanled by
‘strong east winds and intense snowfall at a comoaratively high tempera=-
ture. The snow accumulates through:.snowfall and drifting of local
gnow. With katabdtic winds, the ebsolute. amounts of blcw1ng in 1957
were greater than-the accumulation, .. The mean velocity of katabat1c
winds during eccumulation was:'l4 meters per second, and durlng blowing
‘19 meters- per second. e R I TR

During cyclones the 1ncrement of the snow cover reaches szgnifi-
cant values. The maximum for six days.{20~25 June) of .almost continu-
ous - snowfall amounted to 44.centimeters.,-. - :

In the coastal regions of. the oontinent xhe formation of the snow
-cover takes place'under the influence, of.the w1nd. A.dlrect relation—
ship was observed for general snowstorms between the 1ntensity of. the
snowstorm i and the wind velocity V, which was expressed by the for-
mala i e= 0,21V = 2.5." Horizoéntal’ dlsplacement of show ‘particles
started with wind velocities of about 6 meters per’ secbhd and when
velocities were below this there was only snowfall not accompanied by
displacement, S
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In addition to the strength of the wind, the state:of the under-
lying surface is the basic reason for the intensity of: dlsplacement
- during locsl snowstorms. The minimum velocity at which snow begins
to drift is: for a compact surface {hardness of more then'S kllo—v
grams per squere centimeter) .8 meters per second; for surfaces of
mediun compactness (hardness from 0.8 = 1.2 to 4 = 5 kilograms per .
square centimeter).6 - 6.5 meters per second; for friable snow (hard~-
ness lesd than 0,8 = 1 2 kllograms per square centimeter) 4.5 = 5
meters pei’ second. con

At a certain time an increase in the wind veloclty leads to a
sharp jump in the intensity of the snowstorm which is a: +trahsition
from strong drifting to a local snowstorm. At a time when drifting
is being *ransformed into a snowstorm an increase in wind velocity of
1l - 2 metors per second results at times in an increase in inten31ty :
of & - 5 grams per square centimeter per mznute.v For & compact sur-
face this jump tokes place at about 16.5 meters per second, for sur-
faces of medium compacthess at 15 meters per second, and for friable
snow at 14.5 meters per second.._< .

Rare cases of sTIOW falllng W1thout much wind accempanying it (usu-
ally in the autumn) leads to the formation of a surface of friable
fresh srow. . The volumetric weight of suchisnow fluctuates within
limits of O. 10 - 0.25 grams’ per cubic oentimeter while the hardness
is only 0.04 - 0.15 kilograms per square centimeter.. The usual term
of existence of fresh snow does not exceed a day. - S

Within a temperature range from -5 to ~10, the volumetrlc welght
of fresh SDDW'r) is a proper parabollc functlon of the wind veloc1ty
V, as expressed in the" formula -4 == 0. 104 V- 6.; ’ e

The forms of the snow cover which occur as a result of the actlon
of the winds are: fresly accumulated forms {friable snow drifts;
flat, sloping convex hillocks; and more compact and deeper snow drifts),
forced accumulated forms (snow drifts and hllls Zgérkhanz7; and eroded
forms (sastrugi) and trenches) :

In the coastal regions of the contlnent the process of accumula-, .
tion of snow starts in the middlse of February and ends 10-15 October.,,
The course’ of snowfall during the year is irregular. . The maximum ‘ac=. . .
cumulation takes place during the transitioral periods, in the -autumn
(Aprll-kay\ and in the sprlng (Séptember-October) .

The transportation of snow from interior- reglons is ofssome 1m—
portance in accumulation of snéw in the coastal regions. - This is
indicated by the following facts: lack of: correspondence between the.
composition of falling and dep031ted snow crystals, the larger quantlty
of snow in the summer layers of trenches dug along the liirnyy - 50~
kllometer map§7 proflle as compared with the w1nter 1ayers, and the

at a point 7 kilometers from the coast.




In the final analysis, sbout the same quantity of snow accumulates
along the entire coastal belt: close to the sea, on account of in-
.tengification of.cyclgnic activity, at a distgnce of § =.20 kjlometers
from the coast .88 a- -result of transportation of. some snow masseg Lrom
the interior parts of the continent., The total quantlty of ‘gnow.ac=
cumulated during. the w1nter in the v1c1nity of Mirnyy in. 1957 amounted
to 7664m1111meters of precipitetlon, and in 1958--595 millimeters of
precipltation. . , s e w

. Consequently, the coastal reg:ons ‘are places of increased accumu-
lation of snow masses as a result of intensified cyclonic actlvity and
marked development of katabatic winds.

1 .
R
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Certa;n Peculiarlties of the Dep051t10n of the Snow Cover of the Coastal
Zone and the Zone of _the H;gh Plateau of Eastern Antarctica

. s Kh. Ya. Zakiyev, Candidate of Geographio
e . N ., Sciences, Rostov State University

Snow accumulation in Eastern Antarctica takes place'pfimarily'ln
the solid form and the greatest preclpitation occurs during "the cold
, .aeason when cyclones are active. L

The outward apparent uni formlty of the neve snow cover shows a
great deal of diversity of physical properties when sections of its
upper layer are analyzed.' The ideas expressed in’ this communlcation

are based on data obtained from sections of the névs snow layer ‘

teken at depts of 2 to 6 meters and data obtained from borings 18 -

65 meters degp .in the vicinities of the stations at Mirnyy, the 250-
Kilometer Mark, Pionerskaya, Komsomol ‘skaya, Vostok, Sovetskaya, and
the Pole of Relative Inaccesslbillty, which provide an idea of the .
structure of the surface layer of the neve snow cover.

The characteristic feature of the sections is the alternation of
..layers. of different thickness with pecullarlties characteristic of
each of them in respect’ to density, hardness, size of crystals, pres-
'ence of bands of disintegration, and characteristig radiation and wind
‘erusts (in the form of thin layers). One's attention is directed
toward the clear-cut alternation between increased and decreased values
,of the density .end the hardness of the neve snow mess. . :

. Stat1on observatlons (I A, Ivanova, Yu. M. Kulakova) and fleld
observations (Kh. Ya. Zakiyev) confirmed that during the year the
meximum of density is connected with the spring-summer {wartn) period
and the lowest density is connected with the autumn-winter (cold)
perlod.; Thls proposition made it possible +o make. proxlmate separa-
.tions of sessonal and annual layers /strata/. .
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The surface stratum of snow and neve, lying within the limits of

0,05 to 3 meters, is distinguished by the greatest frisbility end is
usually composed of large-grained recrystallized snow. Concretions
‘of grains are ¢ncountered. On the high plateau, particularly in the
areas around Sovstskaya Station and the station at the Pole of Rela-
tive Inaccsessibility, hoarfrost crystals are prominent in this stretum.
The size of the crystals decreases below 7 meters. The density in~-
creases gradually below 3 meters. Hardness depends upon the degres of
‘ d:sintegratzon but décreases gradually with depth.. D1s1ntegrated sec~

tions, and in particular, rediation crusts are sharply distingulshed
by denslty and hardness. .

Stratlflcatlon hes been traced to a great depth (more than 50
 meters). Apparently each annual layer retains to some extent in-
herited physical propert1es to great depths., The neve srow layer is
distinguished by great discreteness. The presencée of a multlpliclty
of strate with a certain-degree of retention, in the gnnual layer, of.
physical properties connected with indications of seasonality permitted
the calculation of the number of annual layers in every sectlon.;-

"~ An ettempt was made to calculate the approx1mate dynamics of the
fluctuations in the amount of solid pre01pitation falling from year. to
year. This calculation wes supplemented by observation date near the
Vostok and Sovetskaya Stations, -which permitted estlmatlng from. year
to year the predominahce of thls or that type of atmosPherlc circula=
tion and the type of weatner in the interior regions of Eastern
Antarct;ca. ‘

Observation deta and. results obtained in respect to accumulatlon
- of snow in trenches near the 250-K110meter~Mark and Plonerskaya Sta-
tion permitted us to note the existence of a’ complex process of. assumu=
lation of precipitation on the slope connected with the prevalence of
a strong transportation of snow over the slope of Eastern Antarctica
caused by ‘the predominance’ of persistent, 1ntens1f1ed wind’ actzvity A
which distorted the actual accumalation of precipltatlon on the slope.
Over the slope thers'is a drlft of accumulating snow toward the . .
periphery, toward the edge of cont1nenta1 ice~bound Eastern Antarc-‘ 5
'tlca. R
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. . On the Guantities of Ios Dumped Into the Davis.Sew . .

4..(-‘:_.. Loste ot 4‘ e . .o, ) e w e . .5:-"".: - .. .
PA el e M. ‘G. Burlachenko, Enginesr, Soyuzpromproyekt
R N A . /Translator's note:. .. Abbreviation not

BoenasT T e e T known, possibly All-Union Institute for
IIE R S S K . Planningglndustrigl,Plantéz.
R N T N e hes i =

Yo R .. .
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& Galving of icebergs from Antarctice is ‘one of the processes
which reduces the size of Antarctic glaciers. As a result of process=
ing material obtained from aerial photographs taken in 1956 and 1958
along the edge of the continental glaciation west and east of Mirnyy
the améunts ‘of ice dumped:into the Davis Sea were determined.

) J U

~+ - The'section under study extended from 82 to 110 degrees East

. longitude. . ‘Only.the northwestern cape of Zapadnyy Glacier was excluded
i« "f¥om thé study because it could not be:photographed ¢n account of

/- ¢loudiness, S . : e o

“lueot, o Réproductions of. preliminary compilations on a scale of 1 :
et 2 100,000 werd 'used to determine the loss of ice.from the northeastern
~n? o oV papt of Zapednyy Glacier to the Ross Glaciers . From the Ross Glacier
W . on-the ekst to:the Vanderford Glacier (110 degress.East longitude)
~+f. .. ... 'gnd from the northeastern part of Zapadnyy Glacier west to 82 degrees
“ 2 " Fdst longitude, the loss of ice was determined from asrial photographs
on a scale of 1 : 50,000, ' L ‘

According to the measurements,: the length of the section under
study .emounted to 2435 kilometers, of which the ice barrier occupied
.+ 52335 kilometers (21.4 percent), /Vyvodnye/./Iiterelly, "discharge"/
= glaciers 347 kilometers (14.2 percent), and shelf ice 1564.5 kilometers
= 7 (64.4 percent). . N L c

. .. < According to.observations, the dumping of ice into the sea was
“not important for a distanse of 1577.3 kilometers (64.8 percent),
while active dumping took place for a distance of 857.7 kilometers,
that is, 35.2 percent of the entire edge of the glaciation. During
the year the total dumping of ice into the sea amounted to 447.8
square kilometers.

The dumping of ice for the year, broken down by individual
glaciers appears to be as follows:

For a distance of 1564.5 kilometers along the shelf glaciers,
the dumping of ice occurred for a distance of 367.5 kilometers and
gmounted to 190.4 square kilometers; for a distance of 1197 kilometers
no dumping of ice into the sea was observed.
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n Discharge glaciers which occupied 347 kilometers of the coast
dumped icebergs along a distance of 2257 kilometers and the area of
the icebergs dumped was 227.4 square kilometers. For a distance of

120.3 kilometers, no dumping of ice was observed. : '

_ .The ice barrier extended for 523.5 kilometers, of which icebergs
with an’area of 30.0 square kilometers were dumped from 263.5 kilo~-
meters linear distance. However, for a distance of 260.0 kilometers
no noticeable dumping of ice was obssrved.. -~ . 7

During the yesr a strip 655.3 meters wide was calved from the
discharge glaciers, a strip 121.7 meters wide was calved from the
shelf glaciers, and only 57.3 meters from the ice barrier. .

~ The most intense dumping of ice came from the discharge glaciers.
The dumping of ice per unit of length of the glacier amounted to: for
discharge glaciers 78,7 percent, for shelf glaciers 14.5 percent, and
for the ice barrier only 6.8 percent.

The Radiation Balance of Certain Parts of thé Atlentic and the Indian
Ocesns According to Observations Made on the Diesel-Electric Ship
"OB'™ in 1959 . . :

' F..Bélov, Caﬁdidate,df Physico-linthematical
Sciences, Central Aerclogical Institute

During the voyage of the Diesel-slectric ship "Ob'" from hirnyy-
 Lazarev Station - Capetown - Murmansk, in eddition to conducting a
_complex of meteorological and aerological observations, observations
were organized to determine the components of the radiation balance
of the underlying surface directly from on board the ship.

, A Yanishevskiy.pyranbmatér wés“used;to-measurefthe accumulated
and reflected radiation and a thermoelectric Balansomer [Transliterated,
possibly‘balansometgg7'was used to measure the radiation balance.

Thé heat}fiux from eech of these'insfrumehts'was recorded with
the aid of an electronic. potentiometer. R

A1l actinometric instruments were mounted on’'a special universal
joint fastened to a' l0-meter mast which moved forward with the bow of
the ship. The instruments were nine meters sbove the surface of the
water. ' - C R .

_ As the observaﬁions indicated, the universal joint almost wholly
eliminated rocking of the instruments even during very heavy waves.
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" In order to exclude the effécts of the wind from the balanso-
meter readlngs and also to protect it from precipitation and.drops
of sea water, the receiv1ng surfaces of thé balansometer were covered
with a thin polyethylene film which had approylmately the same coef-
ficient of absorption (about 7 percent) in both the visible and through-
out the entlre 1nfra-red sections of the spectrum. o

" To process the results of observatlons, we flrst calculated the
hourly, then the daily totals of both the accumulated and the reflected
radiation, the radiation balance for the waters of the Indian Ocean
which washes the shores of Anterctica from 93 degress East longitude
(Mirnyy Observatory) up to 13 degrees East longitude (Lazarev Station),
and also for the sastern regions of ‘the-Atlantic:Ocean (from - the South
. .Polar Circle to the North Polar Clrcle)

The values obtained of the daily totals of the accumulated and
reflectsd radiation and the radiation balance, when reduced to cor-
responding tebles and plotted on a map, permitted describing the
radiation conditions of the ebove-mentioned parts of the oceans in
the summer and in the transitional period of the year and to use them
for calculatlng the heat balance in those seasons 1n these rebions.

Experience in Approximate Determination of the Snow and Ice Balance
in the Regions Under Study by. the Soviet Antarctic Expedition (Eastern
Antarctica)

Kh. Ya. Zekiyev, Candidate of Geographi=
"% . cal Sciences, Rostov State Uni=
ver31ty

The approx1mate determlnation of the -snow and ice balance was.
based on observations of precipitation and the snow cover, also ob-
‘servations of snowstorms over a level area, evaporation, condensation,
"and ‘thawing at Mirnyy and Pionerskaya Stations. Data from trenches
and observations of the dynamic¢s of ‘snow accumulation, made during
tractor-gled trips from ernyy to the Pole of Relatlve Inaccessibility,
were also utilized.

QObservations of precipitatlon were made w1th the eid of'impréve-

:f'ménts suggested by G. I, Silin which permitted separating the precipita-

tion which fell from sbov¥e ard theat transported by local snow storms
or drifting. Qualitativé measturements of hoarfrost were made with
the aid of a "laminar precipitation meter for hoarfrost" suggested by
the author.
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2. Information on the general trends in the flow. offsnow-ioe

masses in different regions of Easbern Antarctica was obtained from
an analysis of ‘hypsometric maps of Eastern Antarctica compiled by.. |
V. A. Bugayev and Ye. I. Tolstikov end from a prefile of’ the- fun&a- .
mental bed of Antarctica obtained in accordance with: seismbloglcal -
measuregments .and’ grav1metrlc neasurénents made by 0i G. Sorokhtin, o
V. I. Koptev; shd-Yu. N, Aveyuk. Data teken from barometric hypso=-

metry done by the author. .

;. The" maﬁerials obtained change ‘the previous idea of the flow
of the anWoicg mas§es which allegedly moved from the Pole to the .
_ periphery. Two outlet basins were separated within. the 1imits of " ...
the area under study.. The waterparting, or moxe accurately the snow-, -
ice parting, passss’ ‘between ,Sovetskays Station and, the Station’ at ‘the .
Pole of ‘Relative Inacce351billty at an altitude of mbout 4000 méters,,
- From this ridge’ part of the flew-is directedf‘OWArd the Indian Ocean -
and part toward the South Pole.:: L 11ﬂ1&$“¢ 7 P I
4.. CalouIations of 1ncoming (precipztatlon, sublmmation) an&

outgoing (thawisg: eVaporatlon, wind: transportqt1on, ‘Qumping of 1ce—' ,
bergs into. the sea) parts of..the. snow-ice balance. yielded its” approxi— -
mate values .for four zones. the.coastal zone~—;eﬁl cybic.kilometers
(in equivalent'volumes of water), the §16pe zone-=~ f&s cubic kilometers,
the transitional z6tie ‘from the slope to the high platesu==: #4 éubie
kilometers, and the zone of the high- plateau--ff4.5 ‘cubic; kllometers. .
The total balance fq;kﬁhe entire territory under study turned out’ to be
positive; however, this, ‘does . not negate ‘the idess. based: on.imore general
“data of ‘8 more prcbable gradual reduction of g1a01ation 1n An%arctica.

.....
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| sEcron IV, METHobs OF OBSERVATION AND_MEASUREMENT'

The Value of the Temperature Correction Zquu1reJ7'When Calculating -
the Geopotential of the 700-Millibar Surface Aceordlng to Observa-
tions of Antarctlc Stations :

- V. A. Bugayev, Candidate of Physico-Mathemafical
Sciences, Central Institute of Zﬁeathei7
Forecasting

1. The geopotential of the 700-millibar surface was calculated
with great accuracy, on condition that the stations were supplied
with mercury barometers, in accordance with observations made at sta-
tions located at an altitude of 2600-2800 meters (for example,
Pionerskaya, Charcot, Amundsen-Scott). At these altitudes the pres-
‘sure is closé to 700 millibars and, consequently, the thickness of the
“leyer betwsen the station levels and the 700-millibar surface is
small, about 100-200 gp. Jransletor's note: Abbreviation not known,
possibly hypsometrig7'meters. Under these conditions, one can take
the temperature at the station as the mean temperature of the layer
without risking gross errors in determining the thickness of the layer.

Other circumstances are encountered at higher Antarctic stations
such as, for example, Komsomol'skaya, Vostok, Sovstskaya, and the
station at the Pole of Relative Inaccessibility (altitude 3400-3700
meters). Here the thickness of the layer betwesn the station level
and the 700-millibar surface is 800~-1300 meters and the mean tempera-
ture of the layer should be determined in a special manner since the
situation is complicated by the existence of a temperature inversion
close to the ground.

2. Evaluation of the difference between the temperature at the
station and the mean temperature of the layer, that is, the evalua-
tion of the temperature correction, was done in accordance with Zaata
frqg/ the interior continental stations at which radiosondes were
employed. These were the Sovetskaya, Vostok-l, and the Pionerskaya
Stations.

An emagrasm of the curve of stratification from the surface to
the 300-millibar surface was constructed for each radiosonde. The
curve moved down to the 700-millibar surface along those sections not
disturbed by inversion near the ground. Then the mean temperature
from the 700-millibar level to the level of the station was determined
graphically. The desired tempsrature correction was calculated in
this way for each sounding.
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3. .A good, connection was established between the temperature
at the station and the vallie of the tempera*ure correctlon. The
vemiperature correction increased with lowering of the temperature.' "
The ‘temperature correetion depends somewhat more weakly on the alti=
.-tide of the-interior Qontlnental Antarctic stations since the alti-
tude varies within limits of '500-1000 milllbars on the 1nterior
plateau.

Method for Measuring the Radiat1on Balance From en Azrplane s
o RS Shlvakhov, Cendldate of thsloomMathematioal
Sciences, Central Asrologicdl Observatory,.

fae Fourth Sov1et Cont1nenta1 Antarctlc "Expedition

. l. Measurement of the radlation balanoe at dlfferent altitudes

Y- 18 of great importance in the study of :the conditions for minimum

temperatures,, 1nyersions, the dally course of temperatures, and other
items. These questions are related .tothe problem of the transforma-
tion of ‘air massef. - Ao
_ 2. Speclal dsziculties encountered ln measurlng the radiation
balance from airplanes iricludé the effect, of the alrplane on instru-
ment readings, the effect of strong winds on the receiving surfaces
of the-instrunment,, buffetlng, and changes in temperature and- pressure
with altitude, RN RPN

3. We made use of a thermoelectrlc belansompter wIth a poly~
_‘gthylens filter. mountsd on a l.5-meter angle bracket in front of the

ff} fuselage.' :The 1nstrument was equipped~w1th a stabil:zer.

: Three night fllghts were- made by the Fourth Expedition over
shore 1oe with cloudless skles up to-an altltude of 4 kilometers..

5. On clear nights the balance of long-wave radiation was nega~
tive, this ‘value, decreas1ng thh altltude. : T

v The balance of longdane radxation over shore ‘ice and small
‘floes was negatxve, but’ the absolute value;was smaller for the first
case than for the second. e . P

Above the clouds the absolute value was double that below the
clouds.

7, The following mean values of radiation chilling of the air
were obtained: in the layer O - 1 kilomster - 0.09 degrees per hour;
1 -~ 2 kilometers - 0.05 degrees per hour; 2 - 3 kilometers - 0.04
degrees; end 3 ~ 4 kilometers - 0.06 degrees per hour.
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Methods for Snowstorm-Measuring Observations in Antarctida ‘

V. I. Shlyakhov, Candidate of Physico-lMathematical
' Sciences, Central Aerological Observatory,
" Fourth Soviet Continental Antarctic Expedi-
tion C

1. The existing methods for measuring the transportation of snow,
as was shown by preceding expeditions, are not suitable in the Antarc-
tice We designed and the workshops of the Fourth Soviet Continental
Antarctic Expedition made a new device for cumulative measuring of
snow storms. '

2. The device for measuring snow storms is a hollow cylinder
which rotates about a vertical axis with the aid of a weather vane; a
s8ilk beg is fastened to the lower end of the cylinder. The device
waes placed on the roof of a shed which was on the level of the surface
of the snow and the bag was under the roof and inside the shed.

3. In order to study the transportation of snow et different
levels by this principle, graduated snow storm meters of smaller sizes
' were made, and fastened to a sloping mest at heights from 0.6 to 5.0
meters. '

4. In order to determine the altitude of the upper boundary
layer of local snowstorms, a ceiling projector was used with a base
projector range of 145 meters.

5. With wind velocities of 6-10 meters per second, the height
of the local snow storm layer fluctuated from 1 to 5 meters, with wind
velocities of 15-18 meters per second--12-16 meters, with winds of 19-
22 meters per second-~25-28 meters. With gusty winds of 5 to 31 meters
per second the height of the snow storm layer fluctuated from 1 to 90
meters. ’ ' ' '

6., In July 1959, during 28 days of snowstorms, 380,199 kilo-
grans of snow passed per linear meter of coast (the line extending
from the continent to the ocean) with an average wind velocity of 11.8
meters per second. The maximum quantity of snow passed through on
29 July (110,062 kilograms with an average wind velocity of 22 meters
per second.
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Barometric Altimetry in Antarctica

G. Yo. Lazarev, Junior Scientific Worker,
Scientific Research Institute of
the Military Topographicel Service

While we were in An‘barctica:,.«we'.uged geodesic and barometric meth= .
ods for levelling. The geodesic method was used to determine the.al- =
titude of triangulation points only. In all other cases, altitudes = '
were obtained by barometric altimetry. R ' oo

The barometric method for determining altitudes took into full
consideration the staté of the atmosphere, The state of the atmosphere =~ =
over the icy cortinent ‘determines-the peculiarities of barometric al-
timetry. The systematic stretification of the atmosphere permits one
to assume that it is possible to make suocessful use of the barometrio
method of altimetry. : I ‘ L

The barometric msthod of altimetry was used to determine the alti-. . .
tude of surface points in field geophysical and glaciological explora~ .. .
tions and to determine the zero altitude for the Varometers belonging . _
to the interior continental stations. I

N Altitudes were éa.lcuhlvg&é&;‘by thév.we;l.i"'k}léwn formula

= 8000 (3 / oy
WS T (7o) BB
where B « is the pressure_at a determined -pbint';_:_B,'i ilé_vlth'e‘ppess-ute--:at

the initiel point; t ~ is’ the temperature at a _Ade.ter'rilined point; by - o
is the temperature at the initial point; Bj. - is the méan pressure, -- -
eqt}alv‘to w'%r = is the mean tempergigre, equal to & ;oo

X == 0,003663, For excesses above 500 meters, corrections afe cal-
oculated, the formulas for which are obtained after transforming the
complete barometrie formula of Jordans T L ‘

~ The calculated barometric altitudes are corrscted for the in~. . -
cline of isobaric surfaces. As a result-of compensation, the follow=.. - -
ing altitudes of supporting points were obtained with mean square er- .. ..
rors calculated with internal convergence: ' K

ui&?-
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[Stetton/  /Rltitude/ | ‘ :

150-Kilometer - 1734 . £ 18.9 meters
225-Kilome#er. - 2093 5‘25 5.2 meters
Pionerskaya . 2700 L 3.6 meters -
Vostok 1 2290 S ;Qgtained by a mefeoroiogical
‘ _ party of the Second Expedition
Kof};soml'ékdyg | 3435 . z{‘ .2 neters
Vostok 3441 £ | 5.2 meters

The mean square error for determining the altitude of a point in re-
spect to the points surrounding it is M = 4 /737 = # 12.1 me-
ters. The error in determining the slope of the isBbaric surface can
also be material., The altitudes of intermediate points along the trip
were correlated respective to the supporting points.

It is necessary to note the good convergence of our results with
the determinations of altitudes obtained by O. G. Krichak (he obtained
an altitude of 2700 meters for Pionerskaya¥ and V. A, Bugayev (for
Pionerskaya~~2704 meters, Komsomol'skaya--3416 meters, and Vostok--
3416 meters). e

If follows from an analysis of the calculated altitudes, however,
that the complete barometric formula does not take into consideration
“all the peculiarities of the stste of the atmosphers. Thus, the alti=-
tudes of some points, calculated according to hourly ZE&noptig7 observa~-
‘tions differ from each other., At the same time, the deviation from the
mean should be obtainable from some law by tying in deviations of al-
titudes with changes chiefly in temperature.

A more complete study of 'the barometric method of altimetry is
possible on a geodesic basis, with simultaneous comparison of meteor-
ological observations and aerological sounding of the atmosphers. By
making use of geodesic and barometric altitudes on a profile and /the
results frq§7 lengthy meteorological observations made at stations, it
is possible to find some patterns in the changes in the barometric field,
the influente of the temperature field, and so forth. Only efter this
work /has been done/ will it be possible to determine more reliably
the altitudes of all the interior continental stations, which also
heans trustworthy weather maps and the altitudes of field investiga-
tions.




Projects on.Aerorddib Altinetry Carfisa Out'Durtiig Yo Sedond Soviet
Continental Antarctic Bxpeditien (1g57)" ~ % " =n 1

SR g Xrighak, Candidate of Geographical
ST T iSeienges, Central Institute of
- ‘fféaﬂ\éf Forecasting

the ‘toppgraghy of Antarotica has' conbpllel wie mebeorsitglste ther
selves. to gﬁg}ért'alge,,,tgfé;blve"‘this problem ‘iresmich’ a8’ the usuel geo=

désic projects have hot a3 yet besn:carrisd’sut on'a large scale in

1. TMhe aouts need” for' Sbﬁalning ) 1nformationon “thé altitudes and

. Antarc‘?\:ii,;‘;‘a';"' ’

N s L ey e 7 I
D S A SO I R LS .l B

"2, 714 ouf -ofiniof; the' alhost constant sxistenco of & déep in
version of cold in the. lowst atmoaphsfic’ 1aFer over Antarctica exs:-
oludes’ fhe possibility of extensive uss of bafomstric’altimetry.™
" 8, "The méthod 'o‘f"efé?i'bf'a‘&i'o'“al'%imé‘ci'ﬂr.‘*&ix‘i‘h‘s"'bﬁf%“:“béf':ﬁlé"roha"
most suitable for Antarctic conditions; however, ‘we used it" ih séveral
m'odifi-ed fxorms:.}' R T A T .
4, Flights wers mads ¢hitfly on the upper bo hdary of the tempera-
. ture inversion. The eltitude of the sirplane over sesa lgvsl was de=~
" terrined from continuous recordifg of o meteorograph; hile the alti-
fuds of the airplane over the surface of Kntardtica’ wes ‘detérmined at
different points by a radio altimeter. The difference in these values

IR - e e tr g

gave the altitude of the'lotality above sealevel.” = ™" o

5. In order to reducs errors, both instrumental and in’'calcula=-
_tion, meteorograph charts were made for two directions, from the take~
off point to the landing point #nd in the opposite dirsction,  after
which averasge values were used. The final results determined from
caleulations based on repeated measurements over the very sams points

Al

were also avsraged.

_ . B+ Tie could not exclude wholly the error caused by the existence
_of a horizontal barometric gradient; however, the f¥ights wers usually
‘miade with the isobar in a meridional positién thet doincided closély

with the direction of flight, which reduced ‘error ‘consideérably. - o

7. -In later projects, measurements of altitudes’ ‘should be made
over all of Antarctica with data on 145 topbgraphy. Lioréover, it :is
necessary to obtain repeated measurements - at the ‘same-points for-: |
 systematic improvement of hypsometrical maps. " Therefore, it is im<

portant to ‘apply the most thoroughly tested methods, naturally taking
into account future improvements “inm methodss T ¢ ¢ B
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biethods for Determining Altitudes of the Surface of Antarctida Whith
Were Used by the Third Soviet Continental Antarctic: ExpedltiOn

V. A. Bugayev, Candldate of Physico~1athamatida1
: Sciences, Central Institute of /Meather/
Forecasting

1, Three methods were used for determining the altitude of ice-
armored Antarctice: topographical survsying, barometric altimetry ac=
cording to observations made at metsorological stations end asroradio
altimetry with the aid of an airplans. The first method is of very
limited application since it is linked with great difficulties. The
sscond method, which yields sufficiently reliable results, can be used
for finding the altitudes of only a small number of points where sta=-
tion meteorological observations are conducted; these altitudes are
used in ths third method as control points. - The third method; even
though it is less precise, is the most suiteble as it permits deter=-
mining the lat;tudes over lengthy trips over any of th° reaches of
Antarctica in a short time. ..

2. We made the following synchronized observations in order to
make calculatlons by the method of ameroradio altlmeury-

a) Determinaetion of the altituds of the alrplane above ssa level
with the ordindry altimeter.

b) Determination’ of the temperaturs of the atmosPhere et the
flight level in order to derive the temperature correction for alti-
meter. readings.

¢) - Determination of the altitude of the airplane over the loca-
tion with ths radio altimster,

d) Use of radiosondes at stations 1ocated on the course of the
flight or relatively close to it.

3. These obsarvatlons providse two indspsendent series of alti-
tudes of the airplane above sea level: a) those obtained from the al-
timeter after inserting the correction for tenperature of the atmo-

- sphere and b) those taken from graphs of radiosone ascents in accord-
ance with pressure valuss noted with the aneroid Zﬁhrom;tqﬁ7. The two
series of altitudes are compared and if the deviations do not exceed
20 meters, they are accepted as final. Ve took the altitudes ob=-
ained with the altimeter as basic. Kadiosonde altitudes were con-
sidered as control. In cass there were differences in excess of‘é 20
meters, possible corrections were studied.
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The desired altitudes of points on the surface of Antarctice were
obtained’ by subtracting the radio altimetér readings. from the altitude
of the airplane above sea level., We made synchronlzed records (with-
out the use of radiosondes, of course) every five minutes during the
flight of the IL-12, which gave intervals of 20-25 kilometers between
points. The records were made still more frequently over complex
topography. Frequent reports led to a supplementary control of alti-
tudes when outlining a profile of the surface.

Con e Errors. in-determining”altitudes by-the mgthod of aeroradio
.altlmatry amount . to errors. in- utilizing the altlmeter, radio altimeter,
aneraid barometer, and the radlosande, Ffrrors in recordlng had a
value on the ordser. of‘é 10.. msters._ Spoclal requlremen}s were presented
in correut eValuation of air temperatures. “On” ;engthy fllghts the uss
coasual and interlor contlnental statlons, and the ealculations of
altitude requirs, coprectaons for the nonhorzzontal nature of isobarioc
surfaces's VR e i e : ‘
In case of an unfavorable combination of signs df‘éll the above

" errors, .the-total .error in determining altitudes of ;points may reach

50 meters.  However, ths error in determlning altltudes by esroradio
altlmetry should not exceed - 20 meters._.ﬁ. :

b e ' ‘ N PR TR e
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An Approach to Determining the Absolute Altitudes of the Icy Dome of
Antarctica

A. M, Gusev, Professor,. and Doctor of
Physico-kiathematical Sciences,
Institute of Applied Geophysics,
Acedemy of Sciences, USSR

Determining the topography and altitudes, and the construction
of hypsometric maps of Antarctica is one of the basic tasks in study-
ing the sixth continent. This problem is an independent geographical
problem, but its solution is linked with the solution of still other
problems--meteorology, glacioclogy, and gravimetry.

The difficulties encountered in solving this problem ars caused
by the impossibility of using instrument surveying on the required
scale and the inaccuracy of baromstric altimetry brought about by the
complex atmospheric pressure fisld,




A method Zﬁaa develbpg§7 to determine the altitudes of the icy
dome of Antarctice which permitted exclusion of the effsct of the ir<
regularity of the pressure field and observations were made with this
method in Antarctics by Soviet expeditions. L o

A-method-ZﬁAS‘developq§7'which was independent of determinetions .-
of stmospheric pressure. This method was based on integration of .
vertical accelerations and displacements of the airplane and flight
altitudes over the dome were determined with the aid of a radio alti=-
meter. L o D o

Altitudes‘werefdetéimined by these two msthods during the Third

Fxpédition and the beginning of the work of the Fourth Expsdition.

I,

A report will present a description of this work, the results, and a
conparison of values of eltitudes obtained by different methods.
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