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. PREFACE

{ The source material for these translations was submitted to the
vy . U. S. Delegation attending the CSAGI Arctic Conference in Stockholm,
May 22-25, 1956 and loaned for the purpose of these translations by
the National Academy of Sciences, U. S. National Committee for the
S International Geophysical Year.
|
{
i
|

It is felt that the translated articles have a timely appropriate-
ness in view of the IGY plans for the occupation of Arctic Ocean Drift
Stations. They are offered in rough draft in order to insure their
speedy distribution to all concerned with the Arctic operations. It
will be noted that consecutive pagination was not attempted in yield-

H ing to the most expeditious means of translating and reproducing the
\ material. Each translated article has its own number sequence.
The tables and appendices for the most part retain the page numbers
of the original text.

H Articles 1, 2, and 3 of Volume I translated by Mr. E. R. Hope
i have been made available to the American Meteorological Society

: through the kind cooperation of the Department of Defence, Ottawa,
Canada, in the interest of promoting Arctic research.

[ The assistance of the National Academy of Sciences, USNC-
IGY, in the preparation of the translated text for reproduction is
also gratefully acknowledged.
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AEROLOGICAL OBSERVATIONS

oy

V, G. Kanaki and
V. E. Blagodarov

Source:

NN ~A LA~ ~
i uchno-issledovatel'skol dreifuiushchel
nablivdenii na ey

i [ ingrad
Stentsii 1950/5L goda, ed. M. M, Somov, Lgnmgra )
Transport’, 195%. pp: 218-228 and Appendix, pp. 229-495.

Materialy
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ORGANIZATION OF TEE WORK

Aerological observations on the ice of the Central Arctic were
first undertaken on a large scale at the Scientific-Research Drifting
Station of 1950/51. The experience of the Eigh-Latitude Aerial Expedi-
tions of 1948 and 1949 was used widely in plenning these observetions.

The work program of the aerologists at the drifting station
included the following:

1) Daily release of two radiosondes;
2) Pilot-balloon observations of the radiosondes from one point;

3) Relesses of radiosondes in series, four sondes per day ('by
special order of the Arctic Institute)'.

The work was to have been carried out by two aerologists. Later,
on the spot, one more observer was added to the group. Thus, the aero-
logical group consisted of three members, P, F. Zaichikov, V, G. Kanaki
and V, E, Blegodarov. This made it possible. to expand the program some-
what, particularly to organize systematic base-line observations of the
radiosondes and even to give help to other groups.

- Much attention was devoted to the organization of the physical
labor program, Daily watches were meintained from the first, The man
on duty hed the following tasks: preparation and release of two radio-
sondes, processing of the data and conduct of the meteorological obser-
vations during the other Ebservatiogf intervals. The assistant to the
man on duty produced the hydrogen, filled the radiosonde balloons and
made the theodolite observations from the first base point., The third
aerologist made the theodolite observations from the second base point,
did the housekeeping for the group, kept & general camp watch, helped
other groups and saw to the replenishment of household supplies and
equipment for the group,

The aerological equipment of the drifting station was prepared
at. the Arctic Institute and in its Experimental Workshops. Consider-
able assistence was given by the Central Aerological Observatory (cpo)*
vhere .all instruments were tested in a very short time, and from which
improved radiosonde balloons No. 150 were procured, .

*Dsentral'naia aserologicheskaia observatoria (TsA0).
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The Aerostat Workshops of the CAO prepared 5-m3 gas containers
for the hydrogen; they were made of four-ply percale; wind shelters
were also prepared there, The Experimental Workshops of the Arctic
Institute prepared gas generators of the ordinary Kanaki-Ledokhovich
type and porteble "KL" radiosonde laboratories,

The aerological group of the drifting station had the following
equipment: '

1) comb radiosondes 420 sets
2; balloons, No, 150 200 items
3) balloons, No, 100 250 "
4) aerologic . theodolites "
5) gas generators
6) gas containers
7) wind shelters
8) "Kapsh-2" tents
9) durelumin radio masts
10) field telephones
electric inflaters for the radiosond
":KUB-h" radio receivers °
"EAS- 0" batteries
BNS-100" batteries
radiosonde field laboratories
lockemithfs tools
ﬁpa.re radio tubes
5NKN-45" storage batteries
ferrosilicon
caustic soda tons
ammonium chloride '5 l'i;ns

sets

items

item
"

items
"

item

"
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sets
items
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On 15 April 1950 the aerologists fini.
:zoagkbegantobsewaticus. The "Kapgh-2" tentsf::: :::iippi?ﬁiggy;grk
o qg:: ers ior the three-man crew, the aerological and meteorological
c osmthe wasliept there, The KUB-4 receiver was set up on the bench
radiosondesgt ght, The Eadiosondg signals were received and the
rediosonde da @ processed there, The aerological and meteorological
et e ebane, i e 1o 2o Plce e
3

:gmenﬁ ofdrelease. The bench with the portab{:sls{éhi:rzj?ogi::;tl:gz“
th:y;o:eta’tiepregea:‘; d:ge zﬁziosondes 1f"or release, was placed next ;2-

. . y re was & bench
tuska.ud three folding cots in the tent, No igemzﬁzgrgigg;g;l aﬁf;r o
work in the tent at one time, since there was so little free s;:ce

An area 75 m north of the tent
was outf:
gu;e; :ﬁer; and used to £i1l the radiosonde bgzzgrllswﬁosigdw:ieﬁig;
. circumference was set up for this i
purpose; i
gi:gengztmisterial 3 x 12 m with nine dualm‘;lnprod.; s;aizgs:svﬁ:?l(jf *
g was pulled over this shelter as & roof to prevegt ch'
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accidental escepe of a balloon, Two hydrogen-filled gas containers were
placed.inside the shelter. The balloons were filled there, During vl
period of operations, the she-ter had to be moved. three times, because
the waste products of the gas production dirtied the snow end caused
deep pools to form,

Twenty meters to the south of the spot where the balloons were
£illed a stake with the electric inflater attached was frozen into the
ice to hold the balloon before its release.

Two T-m duralumin masts with 20-m antennas were erected near the
tent; they were used to receive time and radiosonde signals. The recep-
tion of radiosonde signals by the KUB-4 receiver was always good and,
as a rule, they were received as long as the radio transmitter func-
tioned. The radio receiver was fed by "BAS-80" and "BNS-100" batteries,

Hydrogen production is the most lsborious task of the aerologists.
Therefore, special attention was paid this matter in providing the
equipment, and some innovations were made in the method of obtaining the
hydrogen. First of all, the aerological group was provided with con-
tainers for storing the gas., These containers made it possible to
store gas enough for 4-5 radiosonde ascents, thanks to which a whole day
could be spent in carrying out this time-consuming operation. Fig. 1
shows the f£illing of a gas container from the gas generator.,

The hydrogen wes transferred from the ges containers into the
radiosonde balloons by a diaphragm pump (frcm a rubber liferaft)
specially adapted for this work, A nozzle with a flange was attached
to the suction end of the pump, A hose, connected with the gas con-
tainer, was attached to this nozzle. The second (forcing) hose was
hooked up to the balloon, It took 10 to 15 minutes to £ill a balloon.

In the gas generator used at the drifting station, the intensity
of the reaction was regulated by changing the dose of ferrosilicon,
gradually feeding it in (as needed) from a special tank connected to
the tank of the gas-generator by a durite hose 45 mm in diameter, Sea
water was used for gas generation, and in the summer, water from fresh
pools, In both cases, 5-6 liters of hot water were poured in to start
‘the reaction, The salinity of the water did not seem to affect the
process. The weather conditioms, however, exerted a great influence
on the process and the intensity of the reaction. For example, with
low temperatures and winds with drifting snow, the tank of ‘the gas
generator hed to be protected frcm the wind by a special shield (Fig. 2)
or covered with insulating material, otherwise the reaction would not
begin immediately end it would be very week. When the process was too
intense, however, the gas generator was cooled by covering it with snow.

Chemicals of home manufacture were used to produce the hydrogen;
their quality was good enough, although they had been at the Cape
Schmidt polar station for about two years. The ferrosilicon, however,
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::; i::ewhla].: damp and had frozen together in a solid lump, Much time
ey or dad to be expended in drying it and breaking it up, The
oeunt lcx sode (in standard 300 kg lots) was also in solid form, As &
e tq_ ence, the aerologist whose duty it was to produce the hydrogen
pent at least half his day breaking up the chemicals,

Despite the effort re
y quired by this process, during the whole
drift we always had enough hydrogen and we had 1t,in time.

The aerological observations were carried out from 15 April

thr
ough 19 October 1950, From the beginning of operations to 1 September

t]
1h§:’p::;§ made twice a dey (at OLOO and 1600 hours Moscow time), fram
er on they were made only once a day (0400 hours), due to a

she
ortege of chemicals. In all, 313 radiosondes were released, for which

2

Ossegszzg:'sons A;.:::: r:;dea:z theodolite (25 of these were base-line
. e 8 were processed and in

the following were selected for publication: cxemined carefully,

radiosonde observations - 291
theodolite observations - 212

The mean height of ascent of th

e radiosondes was 18,6
maﬁmm height reached was 32,8 km. on 23 May. Two hundred :?éh e
radiosondes reached the stratosphere, i

height of more than 10 km - 275 radiosondes
15 - 263
20 - 148
30 - 2

Table 1 gives data of the distribution of the radiosonde ascents:

the length of time signal,
Jeaieyiog gnals were received, height reached and the month

Table 1

Length of time signals were
L received and height
of the radiosondes g of ascent

Whole
__Apr, May June July Aug. Sept.Oct, perinod

Mean length of signal
reception (min,) 6L 1 h 8 L T Y

Meen height of ascent (km) 15.2 19.% 20,0 22,4 18,2 17,7 13 5 18.6

Maximm height of ascent (km) 26,4 32,8 27,7 28,9 25.0 23 5- 18.8 32,8

Minimum height of ascent (km) 6.9 5.0 8.710.8 6.0 6.4 7.4 5.0

Number of observations
28 58 59
59 27 15 291
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All observations were carried out in conformity with the assigned
instructions and directions, Below we give an account of the various
chenges in method, The data on the processed material are given in the
Appendix,

THE RADIOSONDE WORK

A control check on the radiosondes was made before the expedition
set out, in January of 1950 at the CAO. The results of checking the
temperature recorders were entered in the specification sheet¥® Eor
each instrumeng and, in case they did not check out with the factory
specifications, the latter were corrected, The pressure recorder vas
checked at positive and negative temperatures. New specification sheets
for the pressure recorder were made on the basis of the data from this
check at the CAO,

Before being prepared for release the instruments were examined
carefully and those whose condition seemed doubtful were not used, The
instruments were made ready 3-4 hours before release,

The portable "KL" laboratory was used to check the electrical
systems of the instruments. The radio transmitter and the feeding
source were mounted as suggested by V. G. Kanaki, This differs from
the ordinary method in that the radio transmitter is not placed inside
the radiosonde, but is packed together with its batteries and attached
to the casing of the balloon before its release. The transmitter tubes
keep the batteries warm, preventing them from freezing.

The radio transmitter was tuned by the thermocouple of the field
lavoratory or by "mikro" radio tubes. It was fed by 3-5 anode and
1 filament battery, which were drenched with a saturated solution of
armonium chloride with 25% alcohol added. The drenching lasted for
1-2 hours before release, and the batteries together with the radio
transmitter were taken out to the release area 10 minutes before
release time,

The instruments were "exposed" only before the release and at
the release area. Attempts to "expose" the instruments in the tent
failed because of the differences in the air temperature and the dif-
ferent inertia of the instruments (the temperature recorder of the
radiosonde and the psychrometer). In taking down the initial position
of the recording pens in the specially equipped box with a ventilator
the readings of the radiosonde and the mercury thermometer did nct
coincide; this was due to the causes mentioned above and to the inade-
quacy of the ventilator.

*Tn Pussian the word here is "certificete, " perheps this is preferadle
to "specification sheet," (Tr. note
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The instruments were "exposed" on the area before release on &
stake frozen into the ice to which the ventilator and two hooks for
the radiosonde and psychrometer were atteched at e height of 2 m above
sea level,

In individusl cases the radiosondes were Yexposed" along with the
psychrometer shelter as a control and calibration of the readings made
during the basic "exposure" on the electric inflater as against the
readings of the instruments in the psychrometer shelter., In ordinary
work, the humidity instruments were taken out onto the release erea an
hour to an hour-and-a-half before release, The readings of the initial
position of the recording pens at the release site were entered in the
Eppropriaﬁe columns of the radiosonde sheet, The results of the

exposure” made in the tent or at the psychrcmeter shelter were entered
in the blank titled "Exposure and place',

Humidity at a temperature higher than -5°C* was determined by
the aspiration psychrometer, at a temperature below -5°C by the
hygrometer. Pressure was measured by a mercury inspector's barometer**
which was kept in the tent. Wind was measured oy the Tret'iakov wind
gauge*** set up on the meteorological area. The date on atmospheric
phencmena and cloudiness at the moment of release were entered in the
pilot-balloon log (with subsequent transfer onto the radiosonde sheet),

#A11 temperatures are in °¢c (Tr. note).

**Inspector's barometer. A barometer carried by an inspector of a
meteorological network to a station to check the accuracy of the
‘berometers at that station. An inspector's barometer is an instrument
intermediate between a normal working barometer for a given meteoro-
logical region and a stationary barometer. Before the inspector makes
his trip the instrument correction of the inspector's barometer is
made by comparing it with a normal working ‘barometer., A second com-
parison with the normal working barometer is made after the inspector
returns, The inspector's barcmeter must be porteble, durable and
accurate, These requirements are satisfied by the Wild-Turretini
barometer used at stations in the USSR (Tr, note), Source: Meteoro-
logicheskii slovaer', Khromov and Mamontova, p. 153.

*¥¥Tpet'iakov wind gauge. A portable instrument for determining the
velocity and direction of the wind under field conditions. The wind
velocity is measured by the deflection of a freely suspended metal
plate having a spoon-shaped form, The direction of the wind is deter-
mined by a special vane included in the construction of the instrument.
The scale for this wind gauge was obtained experimentally from deter-
minations in an aerodynamic tube (Tr. note). Source: Meteorolog-
icheskii slovar', Khromov and Mamontove, p., 283,

|
i
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The radiosonde balloons were hung about, over the gas burner or
the kerogaz,* before £illing and were rotated constantly for half an
hour. The heating provided 2dditional vulcanization, The preparation
made the balloons elastic and insured a great height of ascent,

After the radio receiver had been tuned in on the traunsmitter wave
band, the radiosondes were released on a signal from the aerologist on
duty at the tent window. On days when the wind was 1ight, the balloons
were towed with the wind for teke-off, During high winds, by way of
experiment, the P, F. Zaichikov method was sometimes used. The equip-
nent necessary for this was prepared on the spot by station mechanic
M. S. Komarov. ‘The radiosonde was hung so that it could slide easily
along the cable. The cable was stretched out with the wind at a height
of 1.5 m, one end of it was f£irmly fixed to a stake frozen into the ice,
the other end to a duralumin mast through en automatic release mechanism.
The balloon, under the influence of the wind, would pull the instrument
along the cable; in the process the ring would strike the automatic
release and the ceble would be detached from the mast, which, because
of the rubber guy lines, would be cast in the direction opposite that
in which the instrument was moving, and the radiosonde, breaking free
of the cable, would continue in flight,

The signals were received (Fig. 3) by one of the aerologists
through a spesker or, in case reception were poor, by earphones,
Besides the temperature, pressure and humidity signals, signals were
received of the speed of rotation of the propeller. For this purpose,
‘the time of the beginning and end of all control humidity signals were
entered on a separate form. These observations were conducted to study
atmospheric turbulence.

The data on the ascent of the radiosonde up to 5 km were worked up
very soon after the signals_were received, since the information had to
be included in the Lv?eatheg telegram, The remaining information was
processed at the Arctic Institute after the expedition had returned,

The pressure data were processed according to the specifications
of the CAO. The correction for layer thickness was determined by slide
rule from the formula:

Ht
av,

273

where H is the layer thickness and t, av is the average temperature of
the layer.

#Kerogaz. A kerosene heating device on the order of a noiseless primus
stove (Tr. note),

°




e oot
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Temperature observations were processed accordin,
g to the factory
zﬁ:eéfi;:st:o:hsh:ts , with account taken of the corrections made at
ol e instrument check at the CAO. ]
e et en by oo . The dew-point temperature

THEODOLITE OBSERVATIONS OF THE RADIOSONDES

The pibal theodolite on the first base point, fix
was located at the release area for radioscndle:s. lliefor:de.gnog;;ﬁ:g;n
was made, the theodolite's position with respect to the level :las
checked, as well as its orientation, The theodolite was lined up with
a surveyor's stake, which first was a peg frozen into the ice on the
meridional line to the north of the instrument, Beginning 19 M: th
theodolite of the second base point located in the same directizi, ¢
served as the surveyor's mark, Since the floe graduslly turned ;.
:g:r;:mhfzgt:r bhad to be introduced to account for the chang;_ in
oo patmuth c he stake, which increased fram 0° (15 April) to 34°

The azimuth was determined b;
y the North Ster and the sun
:II:: :’ui;s’:yg:fs :}tl:.k telescog;x of the theodolite, orientegywith zeré orIxn
e, was ed on the North Star and readi
::gerzidz: ho;i;o:zaltcircle of the theodolite, The diffeggxslc:e;ztwecu
5 W: e theodolite directed on the stake (360°
0 Le
Ngrth Star was teken as the azimuth of the stake, In tlgz selozgdixoln e
stance, the azimuth was determined by the familiar formula: .

cog *sin ) ocal .
sin 2

cambined

sin A

Since the zero of the theodolite was always directed on the stake
5

the difference 360°-A
te. 3 gave the azimuth of the stake according to the

The pilot-balloon observati
tlons were processed in the v
»éhereby the heights were determined by the mean ver’cineﬂ ety e
he radiosonde, oat veloelty of

turnedms"’the Izh:edthe bese was laid out (19 May), the floe had already
burned fi;st Oirterfto preserve the initial position of the theodoli;ie
3 e Mrst P ln of the base ; the place for the second theodolite of
the b azimuths:.te:‘ﬁetd; :xi:ctly :mcthe direction of the stake (peg)

8 e was 5°, The dimensions a
permit us to lay out a base line of more than 60?) mof the Flos did not
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The length of the base was measured twice with a steel tape:

First measurement - 600,08 m
Second - 600,90 m
Average length of base line - 600,50 m

A pibel theodolite on a tripod was set at the second base point
as well as the first., Both points were connected by field telephones.
To synchronize the readings from the tent by a line connected to the
telephone line, signals of 2-3 sec duration were sent every minute,
This was attained by use of & contact on the timing gear of an alarm
clock and the sound mechanism. This device was prepared at the drifting
station.

The base observations were taken only on days without fog and low
cloud cover.

As the floe turned, the azimuth of the base changed correspond-
ingly. The processing was done with a Molchanov circle* according to
the instructions of the Hydrometeorological Service. The base line
observations were processed using & 25-cm slide rule.

The small length of the base line did not permit us to process
the prolonged observations to the end, since angles B and B! often
were smaller than 4°.

The expedition’s observational data were completely processed,
checked and prepared for publication at the Arctic Institute by N. V.
Basieva, L. I. Vorontsova, L. P. Kuritsyna, N. V. Shiposh under the
generel direction and with the aid of I. M. Dolgin, Candidate in
Geographical Sciences, and Junior Scientific Colleague T, V., Nikolaeva.

Tn conclusion let us note & number of organizational and metho-
dologicel inadequacies which could not but have had an effect on the
work progress and the quality of the individual observations. These
inadequacies include, first of all, the lack of general standard

*Molchanov circle, An instrument for constructing the horizontel pro-
Jection of the path of a pilot balloon, to & certain scale, by engles
plotted during theodolite observations of the balloon. The direction
and speed of the wind aloft is then determined from the projection.
The Molchanov circle consists of & wooden board with a diagram glued
to it, of a movable celluloid disk that turns about the center and of
a movable celluloid ruler. Designed by P. A. Molchanov (Tr. note).
Source:. Meteorologicheskii slovar', Khrcmov and Mamontove, p. 190.
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aerological field equipment, Therefore, in preparing for the expedi-
tion ordinary station instruments were selected and to & certain degree
adapted to the specifications of work on an ice floe. A number of
instruments and cobjects of secondary eguipment were invented or re-
designed, As a consequence, the aerological equipment of the drifting
station was quite diverse, which doubtless complicated the work in a
number of cases. Some pleces of equipment, as was found when the work
was processed, were not thought out well enough. In particular, the
wind shelter proved unsatisfactory, since in autumn much snow entered
1t during the ground blows, and covered the hydrogen gas containers.

In the future, instead of shelters a large Danish-type tent with a wide
entrance should be used,

" 'I‘he"initisl positions of the recording pens of the instruments,

exposure” in the tent, were not recorded, although instructions had
been given to do this, because the temperature measurement and the tak-
ing of the position of the recording pens lost all physicel sense in
view of the large temperature gradients, In individual cases and when
the instruments were exposed to air on sunny still days even the use
of the electric inflater with a flow of air 5-6 m/sec did not guarantee
rel}abl: enough in:;i&l data., This is to be explained by the large

8 e t e

T e e e s of the air and the inflater that

In the future it will be necessary to work

out a device for ex-
po:ixélgl the apparatus both in the tent and in the open air. Thermostats
an e necessary shading together with good vent:
e e ey o entilating apparatus may

The shortness of. the base line and the crude
nature of its -

ment mey be considered a real disadvantage for pilot-balloon obseivm;fp
gions. For example, in assembling the equipment, the contact watches

or the transmission of time signals were forgotten. The apparatus to
reglace thz watches was made at the station from an ordinary alarm clock
and was not very reliable, and often th

e ey y e convergence of the base alti-

The work was complicated a great deal t
soda, moulded in solid 300-kg ma.sgzs , Was ccz{azggdfﬁti:ztbgie;:““ic
Under the work conditions at the drifting station it is quite neces;mﬂ'
to have caustic soda either in pulverized form sealed in 2-3 kg tin :
cans, or, still better, in flake form. ¢

Finally, neither the method of observ:
ations nor the
of this or that piece of equipment needs special commente suttebility

A preliminary examination and analysis of the
possible to draw certain conclusions as to the stratdigi;zg:ﬁfxso;tthe
atmosphere in the central part of the Arctic Basin, Below we give a
space-time graph of isopleths, constructed on the basis of the data
of the morning radiosonde ascents (Fig. 4), One hundred sixty seven

iy
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ascents for the period £rom 15 April through 19 October were used in
constructing this graph; all radiosondes reached the tropopzuse end in
most cases sounded the stratosphere up to 20-25 km.

The isopleth graph clearly shows the existence of an inversion
layer in the lower troposphere. As a rule this leyer lles between the
heiguts 0,5 and 2.5-3.0 km. At tne same time, a seasonal character of
the inversions was discovered. Thus, the deepest inversion was observed
in the middle of July. This was col ted with the ort northward
of warm Pacific-Ocean air, arriving from the American continent, The
inversion occurred as & result of the cooling of the lower layer of air
because of the expenditure of heat on the intensive thawing of the snow
and ice cover., In the inversion layer the growth of temperature with
height reached 10°C at the 3,5 km level, The meximum sir temperature
(10-11°C) in that layer was noted at 1.0-1,5 km, The ice-adjacent layer
of eir, in moving northward, became 8-9° cooler than the higher layers.

At the seme time, at & height of 3.5 lm, the zero isotherm held
steady, during the remaining time it eppeared only episodically (in the
second ten days of June and then during all of August). In October,
with the arrival of polar night and the increase in radistion, the
winter inversions were observed, which cen also be seen clearly on the
isopleth graph,

Fig, 5 shows a graph of temperature distribution with height for
15 October. The deep inversion in the layer frcm the ice surface to a
height of 1 km can be explained by the great loss of heat from the low-
lying layer due to night radiation, In the 0-0,5 km layer, the negetive
temperature gradient amounted to 2.56°C per 100 m, while the absolute
rise in temperature reached 12.8°C.

The trend of the isopleths above the inversion layer, for the whecle
period investigated, almost exactly followed the variations of the
tropopause; the vertical temperature gradient of the leyer from b km to
the tropopause sharply departed from its mean value, which was O. 56°C.
This indicates the connection ‘between the thermsl regime of the upper
troposphere and the height of the tropopause.

The height of the tropopause fluctuates on an average around the
9.8 km level, dropping sometimes to 7.0 xm (30 June-1 July) and rising
%o 12.0 km (5-15 July, during the invasion of warnm masses of Pacific
Oceen air).

In the spring period, when cyclonic activity is strongly developed,
frequent fluctuations in the height of the tropopause are to be observed.
For example, between 23 June end 2 July the height of the tropopeuse
dropped sharply from 11 km to 7 km, while in the succeeding days it again
rose to 12 km, This amplitude of variation of the height of the tropo-
pause, the greatest for the whole period, was caused by an abrupt chenge
in the air currents in the troposphere.
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From the data given it is evident that the mean height of the
tropopsuse in the central part of the Arctic Basin has approximately
the same values as in the temperate latitudes, Proceeding from this
we may conclude that werm air masses, embracing the whole troposphere,
penetrate into the central Arctic., The transport of warm air into the
high latitudes leads to frontogenesis in these regions, In his time
B, L., Dzerdzeevskii noted this end it was confirmed by observations of
the aerial expeditions of 1948, 1949 and 1950.

During the whole period of operations of the drifting station,
the temperature of the tropopause varied within the limits -39.4° and
-64.2°C, The lowest temperature values were observed in April and
October, while the highest values occurred in the warm season of the
year. From this we can conclude that the temperature of the tropopausz
has a seasonal character, The layer of the stratosphere above the
tropopause has great temperature fluctuations.

The following detailed study and analysis of the data from radio-
sonde ascents combined with the study of the synoptic characteristics
of the atmospheric processes makes it possible to broaden our knowledge
of the dynamics and transformation of air masses of the Arctic Basin,

- 13 -
Figure Captions

Filling a gas container with hydrogen.
A radiosonde balloon in the wind shelter.

Preparing a radiosonde for release and reception of
signals in the tent.,

Graph of isopleths, according to morning radiosonde
ascents,

x-axis (bottom, reading left to right): April,
Mey, June, July, August, September, October

here accord-
Distribution of temperature in the tropospl
ing to the morning radiosonde ascent of 15 October 1950.
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CONVENTIONAL SYMBOLS
APPENDIX

X now
Explanation of the tables height in geopotential kilometers X wet s

o
. in (° 1light)

Radiosonde observations were conducted at O4OO and 1600 hours atmospheric pressure in mb rain (

Moscow time,

uler snow ( © light)
anuler sn

For the majority of the radiosondes, the observations were con- er

ducted by theodolite (base or from one point), and by this the direc-

tion and velocity of the wind aloft were determined,

temperature in degrees

vertical temperature gradient snow shower
The release time of the radiosondes, mean local solar time, is i ; arizzle (9 o 11ght)
given in four ciphers in the tables , of which the first two indicate B

the hour, the last two, the minute,

—., fog with charges
The heights of the clouds was determined by the moment "it becomes 3 relative humidity of the air =3
hazy" by the theodolite observation; they are expressed in geopotential
decameters above sea level.

specific humidity in grams per El ses fog
The results of the aerological radiosonde ascents are given in kg of air

table form, where the meteorological data are given, computed by
height stages for the main iscbaric surfaces and for the individual — ground-level fog
levels and expressed in geopotential kilometers above sea level, wind direction in degrees Ve

The upper and lower boundaries of the inversions and isotherms N in r sec unbroken fog
‘the boundaries of the segments with decreased gredient, and also the wind direction in m pe
height of the lower boundary of the tropopause are referred to particu- 1¢)
o devels. vertical velocity of the radio- = fog with gaps (sky visible)

The table contains the following data: Date, release time of the sonde in m per min
radiosonde, coordinates, cloudiness, height of the clouds; pressure,
temperature, vertical temperature gradient , relative and specific o nt) 2 glaze
humidity, wind velocity and direction (data obtained from the base ¢ snow (¢" g
observations are given in heavy type), and vertical velocity of the ¥ .
radiosondes are given by heights, - low drifting snow

The values of the gradients and the vertical velocities are glven
in the line corresponding to the height of the upper boundary of the
layer for which the computations were made, Heights given in paren-
‘theses mean that such data are not accurate for the beginning or the
end of the particular point., The temperature and humidity data given
in parentheses were taken from interpolated curve segments, Discon-

tinuities in the wind data (direction or velocity) are marked with an
asterisk,

x4 surface snowstorm

The organization of the aerological observations (radiosonde
ascents, pilot balloon observations) and their processing were carried
out in compliance with the "Instructions to the hydrometeorological
stations and posts" (Nastavlenie gldrometorologicheskim stantsiiam i
postam), Pub, Gidrometeoizéat, Uth ¢d,, Parts I, Ii, and ITI, 1g4i,
1945, 1947,
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— See translzted text for column hezd-
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WIND OBSERVATICNS BY DAMPER VANE
by
M. M, Nikitin

Source:

Material; na'bl:ﬁxdenﬁ nauchnodssledovatel'ska d.re’\ifuﬁ:l\lshche’;./\
stantsii 1950251 goda, Ed, M, M, Somov, Leningrad, Izd. 'Morskoi
Transport', 195%, Vol, IIT, pp. 496-498 and Appendix, pp. 499-516.
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Wind observations, made as frequently end accurately as possible,
ere required to show.the relation between ice drift and wind, and between
wind and currents,” The data provided by the Tret?iakov wind gauge¥* used
at the station was not always accurate enough for these needs, However,
the 1dea of making a special apparatus thet would assure the necessary
accuracy in reading wind direction and velocity only ceme into being
during work at the station (besides requirement of accuracy, the instru-
ment had to be ‘operated’directly from the hydrologists' tent and not
require-an additional ‘observer). M. S, Komarov worked out the construc-
tion plans and’prepered a:device based on a damper arrangement, This
device was appliéd successfully during the hydrological observations
and provided valuable data for study of the drift and currents in the
cehtral part of the Arctic-Basin, . .

The hourly observations.of wind by the damper vane, made. during
current observations, were carried out from 21 July 1950 through 8 April
1951 by M, M, Somov, M, M, Nikitin and Z, M, Gudkovich,

The. damper vane (Fig.'l) consisted of a contact anemometer (1),
& vane (2) with a damper (3), and a recording device, i.e. a ccunter of
the anemometer contacts (10). The contact anemcmeter was used to deter-
mine wind force, it closed the circuit every 100 rotations., Two wires
led from the anemometer to the contact counter. -The initiel sensi-
tivity of the anemometer was 0.8 m/sec. .

The vane consisted of two parts, The first was the vane proper,
made of two duralumin plates set at an angle of about 20° and fastened
with a metal tube thet.rotated freely on ball bearings, The rod indi-
cating wind direction formed an extension of the plates, At the end of
the rod there was-a' lead weight which balanced the system. The total
length of the vane was 460 mm, The second part, the damper, wes &
mechanism designed to suppress the movements (tackings) of the.vane by
ebsorbing their energy, The damper consisted of the cylindrical section
o a container 30 mm high and 160 mm in diameter and was placed 180. mm
‘below the vane. Inside the box there was a metal plate 25x150 mm,
rigidly fastened to the rotating tube of the vane. The box itself was
attached to the immobile pipe which acted as the wind a.ppe.ratué support,

*Trettiakov wind geuge. A porteble instrument for determining the
velocity and direction of the wind under field conditions, The wind
velocity is measured by the deflection of a freely suspended metal plate
having a spoon-shaped form, The direction of the wind is determined by
a special vane included in the construction of the instrument., The

H scale for this wind gauge was obtained experimentally from determinations
; in en aerodynamic tube.(Tr. note), Source: Meteorologicheskii slovar®,
Khromov and Mamontova, p. 283 ° . L T 7
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The vane-plate system rotated freely around its own axis, Anti-
freeze oil was poured into the box of the dsmper, Thus, the plate,
rotating in the oil of the damper box, acted as & brake during abrupt
oscillations of the vame, Thanks to this, a more accurate reading of
the wind direction could be made, and what is more not Just the direction
‘of a single gust, but the resultant for the observation period.

The contact anemometer was firmly attached to the upper end of
the support rod, A metal azimuth circle (4) was attached to the support
rod, below the damper, It was 260 mm in diamet_eg and marked off in
degrees from O to 360, with scale aivisions of 5°; the degree numbers
appeared. every 20°, The diameter of the azimuth circle was somewhat
less than the length of the vane so that the position of the vane indi-
cator could be read on the disk from below; the vane always received
wind pressure parallel to the air current.

A gerland of six flashlight bulbs (7) with a reflector 160 mn in
diemeter was used to illuminate the azimuth circle, Wires (inside the
support rod) led from the contact anemometer into the tent and were
connected to ‘the counter and the storage battery,

The recording apparatus was an ordinary contact counter with an
electric magnet, During an anemcmeter contact the electric magnet made
contact with and turned the ratchet wheel one cog, This ratchet wheel
was connected with the arrow indicetor, The counter mechanism was con-
tained in a round box with a dial, each division of which corresponded
to & one-cog turn of the ratchet wheel, Thus one anemcmeter - contact
corresponded to one scale division on the dial, The counter was fed
by three flashlight batteries connected in series, The support rod of
the wind apparatus was a duralumin tube 22 mm in diameter.

The wind was the air vent (9) of the
hydrologists! tent and held by three csble lines attached to the lower
tent supports.

The damper vane stood 3.7 mm above the hydrologists' tent, and
sbout 6 m above the ice surface (Fig. 2). The vane could be studied
without taking it down from the tent, because of a joint (8) made in

the support rod at the air vent, It could be raised or lowered by one
of the cable lines,

The azimuth circle was oriented in a N-S direction during clear
weather at noon, local time, by placing one of the cable lines in the
shadcg of the mast of the vane, in the plane of the true meridian. The
0-180° line of the azimuth circle was made to coincide with the direc-
tion of this cable., During the polar night the azimuth circle was
oriented in the same way, using the moon.
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After the damper vane had-been set up (21 June 1950), all the
lengthy observations of currents were made by means of hourly wind
measurements, Unfortunately, frequent rime deposits in the winter period
interfered with work end the observations had to be stopped, since
cleansing of the instrument Gid not give the desired effect.

The damper vane assured much higher accuracy'than the Tret'iakov
wind gauge used at the station, which is indicated by the following com-
parative data:

Direction Velocity
Wind apparatus with damper vane +0.3° 0.1 m/sec
Tret'iakov wind gauge +10-12° 1.0 m/sec

The damper vane observations took very 1ittle time and did not
take the observer awsy from his basic work. The counter of the contact
anemometer was switched in for 10 minutes. The wind direction (througn
the air vent of the tent) was determined for the middle of this period,
The wind velocity in meters per second was determined from the number of
anemometer contacts for the 10-minute period by means of a calibration
curve. Thus, without leaving the tent, the observers could make the
hourly determinations of wind force and direction along with their
oceanographic work, Observations were made according to Moscow time,

The observations were processed at the Arctic Institute by M. M.
Nikitin and Z, M, Gudkovich and consisted of the following: After the
data obtained from the damper vane and the Tret'iakov wind gauge had
been compared, all doubtful data, due chiefly to the deposit of rime
on the vane, were excluded. Then the in the orientation of the
veane* were determined from the azimuth observations , %% corrections were
mede for the rotation of the floe and the true wind direction was ob-
tained, After all adjustments had been made and the corrections had *
‘been entered, tables of the observed wind were constructed andeare given
in the Appendix (q.v.).

S S S O N I R R PRI AIeH 2

IZ

*Orientations for true N-S were made on 19 July and 27 December 1950,
on 25 January and 3 and 18 March 1951.

~ ~
**See N, A, Milfaev, "Agtronomicheskie nabliudeniia" (Astronomical
observations), this same series, Vol. II.

R A g ST

-



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/01/17 : CIA-RDP81-01043R002600210003-3

-5 - -5 -

Figure Copticns - Appendix

i_pz.— yane, 6. sttachment for guy-vire support Wind observations made with the demper vane.
§, Taze g- mimtor Column 1: Date

. Samper o 2: Moscow time, hours

%, sxtmth eircle 9. air vent & Moscow time, minutes

‘ 5. divecticn inflestgr 10, t ; Wind direction

i i 1ind velocity (m/sec)
! s v th tove the work tenmt, § Comnerts
i Fig, 2t ¥ind spparstus vith the damper vane al Wor o

Comments in order of appearance (Colum 6)

i 1
! 2 p. 501 - Damper was oiled.
503 - Direction determined by the Tret'iakov wind gauge.
505 - The anemometer counter did not work.
506 - Damper vane covered with rime,
Demper vane cleansed of rime,
507 - Anemometer covered with rime,
Anemometer cleansed of rime,
Damper vane covered with rime frem 0900 to 2200 hours.
Damper vane covered with rime; observations stopped.
508 - Damper vane did not work.
510 - Demper vane checked,
512 - Anemcmeter counter repaired.

The following word appears frequently in columns ho5e

U THAL which means calm /weather/

i
]
i

—
in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/01/17 : CIA-RDP81-01043R002600210003-3



Declassified in Pa oved for Release 50-Yr 2014/01/17 : 1043R002600210003-3

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/01/17 : CIA-RDP81-01043R002600210003-3



Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/01/17 : CIA-RDP81-01043R002600210003-3

£PPEINDIX

See translzted text for column head-

ings 2n zdditional not2s.
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