UN CLA SSIFIED

0 297 356

by the
ARMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

 UNCLASSIFIED



NOTICE: When government or other drawings, specis
fications or other data are used for amy purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs né responsibility, nor any
obligation whatscever; and the fact that the Govern-
ment may have formulated, furnished, or iu any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other=
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.




8 January 1963

SOVIE® LITERATURE OGN PROIBCTIVE STRUCTURES

AID Work Assigment No. 13

Aerospece Information Division
Library of Congress




AID Report 62-198

AID Work Assigment No. 13

Report 6

The publication of this report does not consti-
tute approval by any U. S. Government organiza-
tion of the inferences, findings, and conclu-
sions contained herein. It is published solely
for the exchange and stimulation .of ideas,

Aercspace Information Division

Tibrary of Congress

8 January 1963



SUBJECT: Quarterly Report - AID Work Assignment No. 13

PERI :

17July 1962 to 28 September 1962

This is the sixth of a sSeries of repcrts reviewing
Soviet literature on ground support equipment. This
report is based on materials received at the Aero-
spece Information Divisicn prior to 28 September 1962.
The sectiom an climatology is based on climatological
studies of the Soviet Union prepared by the German
military establisiment during World War II. Report 6
deals with the following topics:

V. Transport
Bl Road-- Construction
B3 Road-- Maych Order
C Rail-- March Order

V. Launch Site
B6 Accessories-- Gantries

VII. WNatural Enviroommental Conditicus
General Climatic Data

USSR (Europe)
Snow Cover
Ice

Kazakh SSR
“Melkosopochnik” Region
Dzhezkazgan--Ulutau Regiom
Karsakpay--Baykonur Region

A list of the references cited accanpanies the texb.
Iibrary of Congress call numbers or Weather Buresu
file numbers or call numbers are included at the end
of the source entry when the source is available in
the collections of the Litrary of Camgress (IC) or
the library of the U, S. Weather Bureau (WE).
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SUBJECT: Quarterly Report - AID Work Assigment No. 13

PERIOD : 17 July 1962 to 28 September 1962
TOPIC IV. 'TRANSPORT
Bl Road-- Comstruction

Polyakov, Ye. A: Joint choice of road and autamcbile types for
intraréegianal transport in the northeastern USSR: Avtamobil'-

A ¢omsidersble changé has taken place during recent years in the
design and mode of operation and in the load carrying capacities of
autamobiles. The roads constructed during the twenties are obsolete,
and the construction of new roads has t00 often been carried out using
0ld methods., The present article attempts %o show the disparity between
autamobile and roed in the light of current and future propects for the
northeastern USSR, and specifically for the Magadamskaya otlast'. The
autanobiles considered were the I'A3<51, 3WMI-150, MA3=200, and AA3=210
tractor-trailer combinations with 4, 7, 12, and 20 ton capacities respec-
tively, operating at speeds of 22, 27, and 35 km/hr.

Thréee typées of roads were causidered in calculating the best
canbination of trucks and speeds. Class IIT roads, for speeds up to
22 xm/hr, feature a raised roadbed 6.5 m wide with gravel or dirt surface.
Class II roeds, for speeds up to 27 km/hr, have a roadbed 8 m wide and a
4-m wide throughway, with a two-layer (12 and 20 cm) gravel surface.
Class I roads, for speeds up to 30 lm/hr, feature a roadbed 10 m wide
and a 6.5-m wide throughwey, with a two-layer (12 and 26 cm) gravel
surface. The top 8 ecm of the upper layer of gravel is saturated with
a binder.

The reoad building program in the Magadarskeya dnlast’ begen Iin
1932. At that time, the basic vehicle in use was the AMO truck,
with a l.5-ton capacity. Today, with a traffic density many btimes
beavier than in 1932 and with large tractor-irailers such as the U
and the Tatra on the road, this road system is totslly inadequete ss
to widths, grades, surfacing, and other features. The study concludes
that with use of currently avallalile roads, transportatioa costs are
doubled and the maximum practically feasitle speed is limited to 22 km/hr.
It also recommends that only Class I roads he used under ordinary circum-
stances, and that only Class II roads te used even in exceptional cases.



B3 Road-- March Order

Gal'perin, A, V. Ni.kolenko, and I. Makarov. Automobile
transport in sandy desert terre . Avtomobil'nyy trans-
port, no. 5, 1962, 2426,

Construction of the 2163-km Bukhara--Urals gas trunk pipeline
required the movement of a considerable volume of freight, including
24 to 26-m pipe sections, insulating materials, water, and heavy equip-
ment, across both the Kyzyl-Kum and Kara-Kum d.eserts. The principal
roads in these sandy deserts consisted of dirt roads, whose ruts were
filled with fine dust. Roads traversing takyr¥* areas were passable
only during the dry season of the year, while roeds across areas of
shifting sands were passable both in the spring and after the raine.

In order to select the most eéffective tractor-trailer
c¢anbination for work under desert conditions, the autamobile commnission
of Glavgaz SSSR, in cooperstion with various interested orga.nizations,
conducted 2 series of testson the MA3=501, MA3<502, K’» '
3WJ-157, and 3}]l<164 trucks. The tests included the’ pu
specéial tra.ilers loaded with long sections of 1020-mmm dismeter pipe.

The trucks were equipped first with conventional-tread tires, and then
with special sand-tread tires. The tests showed that optimum results
were cbtained by the 3Wll=157 truck with standard-tread t

a telescopic traller with special sand-tread tires of the ?1‘73 type
This cambination was sble to carry 7 toas of pipe at 45 to 46 Im/sr on

the road, and at 14 to 16 km/hr on nonshifting sand. The minimum speed
registered vas 6 to 8 km/hr.

B3 Road-- Network

Russia (USSR). Glavnoye upravleriye geodezii i kartografii,
Atlas avtomobil'nykh dorog SSSR (Autaucbile road atlas of
the USSR). Tth ed. Moskva, 1961. 32-35, 42-43, 108-111,

114-115.
Map Index
Estonian SSR {p. 33 of reference cited] Map 1
Latvian SSR [p, 33] Map 2
RSPSR. ILeningradskays oblast' [p, 34] Map 3
RSFSR. Pskovskays oblast' [p. 35] Map 4

* 9 Tn Turkestan, ‘2 clayey tract amid sand." --Webster's New Internatiomal
Dictionary, 24 ed., umebridged. G. C. Merriam Co., 1939.



Lithuanian SSR, Kaliningradskaya oblast' (RSFSR) [p. 45]

Bel?rus;im 8SR. Grednenska’;"a and Brestskaya Oblasti_s-
[pes 431

Kazakh SSR. Zapadno-Kazakhstanskaya cblast' [p. 108]
Aktyubinskays and Gur'yevskaya cblasti [p. 109]
Kagzekh SSR. Virgin lands, Pavlodarskaya cblast' [p. 110]

nekaya oblast' [p. 111]

Kazakh SSR, Kzyl-Ordinskaya oblast', and Uzbek SSR,
Kara-Kalpakskaya ASSR {p. 114] '

Kazakh SSR. Yuzhno-Kazekhstanskays and Kzyl-Ordinskaya
oblasti [p. 115]

[Text resumes on p. 16.]

Map 5
Map 6
Map 7
Map 8
Map 9
Map 10

Map 11

Map 12
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Map 6. BSSR. Grednenakaya
 and Brestskaya eblasti
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C3 Ratl-- March Order-- Gage

Tackert, R. Adjustable-gage railroad axle unit. Deutacte
menbahntechm, no. 3, Ma¥ 1962, 113-118,

Grevesmihl, A. Special canstructions. Deutsche Eisenbahn-
technik, no. 6, Jun 1962, 268-269,

The differenge between Soviet and East German rail gages (1524 mn
and 1435 mn) makes the provision of a device for autamatic rail-gage adjust-
ment (involving a lateral wheel movement of 89 mm) highly desirable. Com=
stiuctional problems to be solved in the develorment of such a device
included: 1) a wheel bearing capeble of sliding almg the axls; 2) a
means of locking the wheels in the proper positions;' 3) a siitching device
vhich would not be affected dy the weight of the car; 4) a dog-driver
com:ung between the vwheel and the axle; and 5) a4 8eal t6 keep dirt and
snow out of the locking device and 8liding wheel bearing. USSR and GDR
aesigners vorked intensively on the problem, and in 1956 & mixed commission
ned ten proposed designs, of which they selected two, the Kxl I and
m II* for further develomment., The DR XII adjustable-gage axle railroad
wnit shasm below is based an these two designs. Its develomment is con~
. sidsred canplete except for further refinement of saie of the deteils,

DR IIX édénstable-sage railroed axle unit [21]

1 - 51iding bearing; 2 - locking device; 3 - switching
device; 4 - dog-driver ccu;pl:!.ng 5 - seal.

Fatter designation derivelfram the names of the designers, Kramer

[ ]
=t
O

L}



To test the switching end locking mechsuisms, a rail-gage
transition spur with a short 1524-mm gage track was hullt at a station
near Berlin, and the process of switching fram 1435- to 1524.mm gege and
back was checked. The DR IIY was alSo operationally tested under various
load and speed conditioms on & mumber of trips to and fram the USSR, The
DR III unit was found to be not fully satisfactory from the economisc stand-
point. A group of designers frem industry and vhe German railroad system,
and a aimilar group in the USSR, have been established to continue the
work of development and remedy the observed deficienzies.

¢3 Rail-~-March Order-- Clearances

Sehussler, Masemann, and Wolff, Der Eisenbahnmarsch (Railroad
maréh grder). Berlin, Deutscher Mil.'rérverlag 1961: U45-46,
137’13 -

Track clearances for structuras are prescribed Ly the regulations
governing the building and operation of Bast Germau railroads. The follow-
ing Aistances between the track midpoint and the edges of platforms mus’
be maintained: 2.20 m in the case of platformms (ramps) built alongside an
open through track (right side of Fig. 1), and 1.70 m for platforms (ramps)
beside freight tracks within station a.rea.s (left side of Fig. 1).

Standard load ¢learancé I
‘4,65 m maximun height and 3.15 m
me¥imun width) (see Fig. 2 pext
page; 13 10 be cbserved on all
East German railrcads; standard
load clearance IZ (4.30 m high
: and 3.i5 m wide) {see Fig. 3

next me / applies omly to ecme
1.1 A above | Rt : broad gage railroads. Clearance
wppor redl | © K. ._4)_ i |iupper load- I (Fig. 2) also applies to icads

1008 | . R} 5. 1ng surface -moving an the railroads of Poland,
RS . Buigaria, Rumania, and Cgecho-
siovakia. Regulations require
that loads exceeding these limits
are to be reported to the proper
authorities 7 days ahead of ship-

’ ment, that the protruding parts
Fig. 1. Prescribed clearances be properly marked with white

for trackside structures in the paint and tagged, end that rail-
GDR (20] road cars with oversize loads

carry a warning sign.
[Fig. 2 and 3 m pext pagel.

- 17
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C3== March Order-~ Tracklaying

Bakarev, P. I.,and Yu. V. Galkin. Tracklaying 25-m preassembled
sections using a mébile tracklayer. Transportnoye stroitel'-
stvo, no. 5, May 1961, 7-10.

The mobile tracklayer (see Fig. 1, below) consists of a model
C-100 tractor 7 with a top-mounted frame 2 carrying a built-in winch 3
and generator 4. The carrier is supported on two ca.terpillar—tracked
carriages 5 and is linked to the tractor frame 2 through a trussed beam &
and s towing device 9. The tractor can operate either on the ground
or aa & railway track. All mechanisms are independently driven by current
from the tractor-driven generator <. Both cranes /2 for gripping and
laying tge track sections are operated by winches 7/ through guiding

- 18 -



The tracklaying procedure is shown in Fig. 2. Using the tractor-
aounted winch 3 (see preceding figure), the carriages with the preassembled
track eoctims stacked on thém are pulled under the carrier (Operatiom 1).
The ling cranes are lowered and locked onto the track section (Opera-.
tion 2). The section is then lifted (Operatiom 3); the tractor moves
the required distance (Operaticn 4); and finally the section is deposited

on the prepared track-bed (Operation 5).

The required crew consists of a foreman, tractor driver, carrier
operator, and two workers. During the first few days of use on the eon-
struction of the Ivdel'--Narykary line; this crew has béen able t6 lay
6 to 8 sections per hour. It is estmted that after the elimination of

minor shortcomings the tracklayer will be able to lay 2.0 to 2.1 km of
track in an 8-hour shift.

) Cperation 1

Fig. 2. Tracklayer in operation [2]

-19 -



TOPIC V. IAUNCH SITE
E6 Accessoriess- Gantries

Altitude--250 kilameters. Izvestiya, 7 Sep 62, 6.

Framed by the space helmet is & calm, concentrated face. In his
thoughts Andriyan 18 already there, in fiight. For four days he
will be away fram this planet For four days he will be sur-
rounded by the cosmic darkness, pierced by extremely bright stars.
Never yet was there such a flight.

Before stepping into the elevator cabin which will take him to the top of
the gigantic rocket carrier, where hie spaceship, “Vostok-3",
avaits him, Andriyan pauses briefly to look over the Cosmodrame.
The base of the launch rig is surroutded by pecple. Among them
he sees his brother cosmonauts, his double [Popovich], designers
of glgantic rockets and spaceships. Space ahead!
This is the description which accanpanies the photo (see next
page). Of interest are the details of the gantry crane at the right of the
platform occupied by Andriyan Nikolayev. [Cf. AID Report 62-58, Work
Assignment No. 15, Repart 4, Topie C-ll» Abstract 'b6 15-19.1]

[Text resvmes oan p. 22.)

-209



Nikolayex
rolayev and the gantry [1]
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TOPI® VI, NATUPAL ENVIRONMENTAL CONDITIONS
General climstic data-- USSR (Burcpe)

Snww Cover

Gemmary. Rkelchcamt fir Wetterdienst. Beitrasg sur
Bestimmung der Eistrittezéit der Schreedecke im
suropiischen Russland (Contribution to the deter-
mination of the onset time of snow cover in European
Russia). Berlin, 1939. 7 ps

A Isolines of edual spow depth are plotted on maps fram Octoher to
Decenber. Changing gramd dover, predapinantly closed snow or ice cover,
and show cover ‘Yees and more than 15 om deep are indicated. Ice conditioms
iz the Nortkern Polar Sea and the WLite Sea and the icing dates of Russian
Fivers are inciuded., Tre data for “kis study were obtalned from synoptic
cbservations at more than 150 statioms for 1932 $6 1936. Statistical
analysis of these data indicates the existence of unbroken snow cover
over all of Suropean Russia by January. (See Maps 1-10, Appendix I.)

Germsnuy. Felcisamt fir Wetterdiéust, UOber die Schueever-
héltrisse im europdischen Fusslapnd (On snow conditious in
Buropean Russia). Berlin, 1942, 20 p.

Distrivution and frequency of snowfall, omset time of snow cover,
condition of the snow cover, icing dates of rivers, snow dépths, beginning
end juration of specific snow depths, decay of the snow cover, and ground
thaw periods are plotted on Maps 11-32 (see Appendix I). The data ysed were
cttained fram chservaSions made fram 1925 to 1929 and 1932 to 1236, and fram
snow depth measurements from 1891 to 1920. The plotting of the spring
thaw reflects the omset of thawing weather, the beginning of the extended
snow-melting period, hardening of tue ground, and initial drying of the
ground. It is shown that the limits of snow melt rapidly advance toward
the porth and northeast toward the end of April, whereas the limits of
drying follow siowly. These conditions are reversed in May, indicating
that the area of thawed grownd attains its greatest extent in April.

Germmany. Reichsamt flir Wetterdienst (Luftwaffe).
Lufttemperatur, Schneehthe und Bodenfrosttiefe 1942-43
im Borissow (Air temperature, snow depth, and ground
frost depth in Borisov during the 1942-43 period).

Minsk, Klims Institut, Dec 1943. 1 ps

. The variatiom of ground frost penetraticm relative to air tem-
perature and snow deptt: is grapued for the period fram November 1942 to
April 1943, TFrost penetration reached a maximum of 87 cm about 30 days
after occurrence of tize -23°C temperature minimum. Depth of the snow
cover attained a value of 30 an. The soil profile consisted of humus
and sandy loam from O to 20 cm, loamy sand from 20 to 50 cm, and lo2ss



fram 50 to 70 em. The ground was bare and unworked and s¢ll moisture was
below normal.

Germany. Wehrmacht. Klimatologische Daten flir den
Witterungszustand im Wiater im Bereich der Heeresgruppe

stid (Climatclegical data- for-winter -weather conditioms

in the Soutbern Army Group Area). Cverkommando der
Heeresgruppe Siid, Abt{silung) Kozurt,"ra, 14 Dee, 1941, & z.

Climatic dats fram 20= 1o 3(0=yéar observations in the Knhai'kov-
Mikhailovka-Pugachev area of the southern part of European Russia are
presented. The report includes dstes of rivers, snow depths, dates of
thaw onset, and dates of hardening and drying of theé ground. The ground
is mfavora'ble for militery operations frab 30 December to6 2C April.

The most unfavorstle period is from January t6 March, with 8 to 12
snovwstoms during each of these months.

Voskresenskly, K. P. Snow cover. IN: Leningrad.
Gosudarstvennyy sidrologieheskiy institut, Trudy,
v. 12, 1948, 34-36.

An upsteble 3now eover wsually appesrs in the central chernozZem
area between 24 Osbeoher and 11 November. A stable sncw cover is usually
established between 26 October (in the Orlovskaya and Tambovskaya olasti)
and 19 Decemter (south of the Kurskaya and Voromezhskaya oblasti). Maximum
snow depth wag observed in early March. The show cover disappeared bhetween
5 March (in the soutkwest) and 5 April (in the northeast). Snow melting
continued for periods of 27 to 29 days (Tambov, Livny) to 33 to 37 days
(Rursk, Orel). Water content Of the snow before melting attains a maxi-
mum of 120 mm in the central Russian plateau region, diminisking %o 60 wo
80 mm in the soutk.

Ice

Germany. Deutsche Seewarte. Der Eisaufbruch in
Osteurops (Ice btreakup in Eastern Europe). 1941.
5 Pe

The time elapsed 'between the first breakup and the complete dis-
appearance of river and lake ice in northera and eastern Russia 1is campar-
atively short, often only & few days. First the snow melts; the meltwster
collects in the rivers and lakes, causing them to rise and loosen the ‘-e
cover fram the shore. Wind action accounts for continued breakup of ice om
the lakes, vhile stream acticn produces the same effect m the rivers.
whic.h wam up more slowly because of t.heir greater volume od:‘ water. The
eariiest, mean, and lstest dates of ice breakup are tsbulated for various
rivers. Ice breakup occurs earlier on the larger rivers than an all
cother waters, coming JImmedietely after the omset of an

-23—



average diurnal temperature of 0°C. Tueé smaller rivers and streams follow

at an interval of 1 to 3 weeks; next tne canals; sad finally the lakes,

The locatiansof drift ice concentrations are indicgted, and the appearance

and disappéarance of earliest and latest ice at various points of the White
Sea are tabulated.

Germany. Reichsamt ffir Wetterdienst (Luftwaffe).
Dié Strangeblete im Mittelshechnitt der Ostfrént.
Heft .1: Stroamgebiet des Pripjet (Drainage areas
in the central sgeéctor of the Eastern Frént. no. 1:
Driinage soreas of the Pripet River), Minsk,
Klime Institut, Dec 1S43. 49 p.

The physical aud geographical featurés of the Pripet River drain-
age basin are descrited. The various soil types, including the podzoldc
soils and their transitional forms, are defined. The formation, extent,
and icing of bogs are discussed. Thickness of icing onh boge is a function
of water canditions, camposition snd distribution of plant cover, and above
all of snow cover conditians. Froet pehetrates rapidly in dry bogs in the
absence of & protective snow cover. An ice cover formed over the bog sur-
face after flooding acts as an insulator, pPreventing deep frost penetratiom.
The thawing processes of bogs are sralyzed and equations are given for
determining the depth of thawed soil. Climatic conditicng, including
temperature, precipitation, snow cover, and fog, and hydrological conditions,
including dates of icing and run-off, are tabulated.

Germany. Webvmacht, Die Eisdecke des Dnjepr.
Schneehlhen im Abschnitt des ACK 8 (Ice cover
sechor). Webrgeoiogenstelle 15, Supplements

Ice cover thicknesses fram December to March oa %ae: Dnem' River
near Kremenchug are given for a wam winter (1938-39), an aversge winter
(1932-33), and a severe winter (1927-28). The bearing capacity of the
hamogeneous ice cover varies from 3.5 tans for thicknesses of 20 to 25 em
to 60 tns for thickmesses greater than 60 cm. The mean and maximum
snow-cover depths for the aress southeast and northeast of Kremenchug
are tabulated.

Voskresenskiy, K. P, Winter regime of rivers. IN: Lenizsgmd-
Gosudarstvennyy gidrologicheskiy institut. Trudy, v. 12, 1948,
58-63, 190-263.

Data obtained fram 156 locatioms in the Orlovskaya (Orel),
Tesbovekaya, Kurskaya,and Vorauezskaya oblasti up to 1947 are tsbulated,
mapped, and discussed, The autwm ice arift period varied fram 10 to
15 days to a month, The average closing (icing over) date fell tetween
20 November (iz the northeast) and 5 December (ir the southwest), and



the average ice breakup date fell between 20 March (in the scuthwest) and
10 April (in the northeast). River ice cover in the central chernozem
area is usually stable and lasts from 135 to il45 days (in the north) to
125 days (in the south). Otservations of the ice cover thickness fram
1931 to 1947 showed mean values for the area of 4O to 50 am, reaching

60 cm near the end of winter. Mean thickness rose as high as 70 t6 80 cm
during severe winters and fell &3 low as 20 to 30 cm during warm vinters.
Ice cover thickness wes usually greater in small rivers than in large

Opening and freezing of rivers and lakes, IN:
Spravochnik po vodnym resursam SSSR. Tam 12:
Ural i yuzhnoye priural'ye, chast' vioraya
(Handbook of water resources of the USSR.

ve 12: The Ural ard southérn cis-Ual
regions, part 2). lLeningrad, Gosudarstvennyy
gldrologichesikiy institut, 1936 779-800.

Dates of river i:xing and treakup in the Ural Mountains and
neighboring regicns fras 1881 to 1930 are tabulated. Formation of
river ice begins near the middie of October in the northéastern Urals,
Onset of spring ice breakup usually falls in April. The breakup is

campleted during the first part of May. Ice drifts occur for 2 to
8 days in the spriug szl 2 to 1S days ir the autum. The rivers of
the Kema and Tdbol Lasin are clear of ice for 140 to 210 dayé in the
year, vhile those of the Ural tasin are clear for 170 to 259 days.
The average icing-=over period in lakes extends from the end &f
Septenber to the end of November. The onset of spring breakup falls
between the end of March and 28 or 29 May.

General c¢climatic data-- Kazakh SSR

Chigarkin, A. V. Landscape characteristics of the

northeastern Arsl Sea region and of the southwestern

rim of the Kazakh fold, IN: Akademiya nauk Kazakhskoy

SSR. Otdel (sektor) geografii. Trudy, vyp. 6: Voprosy
geografi Kezakhstana (Transacticus, no. 6: Problems

of the geography of Kazakhstan). Alma-Ata, 1960. 6-13,

Davydova, M. I., et al. Fizicheskaya geografiya SSSR
(Physical geography of the USSR)., Moskva, Uchpedgiz,
1960. 425, 428-429,

Gayel', A. G. Freezing and thawing of solls in the
northern Aral Sea region during the winter of 1947-
1948. Voprosy geografii, v. 15, 1948, 123-146,

Gricev, V. Ya., I. Zaytsev, and I. Tagovkin, Hydrogeo—
logical map of the Karsakpay reglon. IN: Sp nik

Po vodnym resursem SSSR. Tam 13: Severnyy Kazakstan
(Handbook of water resources of the USSR, v. 13:




Northérn Kszailstar.), Leringrad, Gosudarstvenryy
gldrologicteskly inetitut, 1933, 209 (ch. 3).

Kalugin, S. XK. Formation apd distribution of under-
ground waters of the Dihezkazgan-<Ulutau region.

IN: bFyedinennaya nauchuaya sessiya po problemam
razvitiya proizvoditel 'nykh 8il Tsentral'nogo
Kazakhstana., Proizvoditel 'nyye siiy Tsentral 'nogo
Kazakhstaca. Trudy sessii. t. 5: Energetika i °
vodnoye khozyayetvo, s5roitel ‘stvo i trapsport
{Productive forces of Central Kazakhstan. Trans-
aetions of the [Jolnt scientific] sessich [on problems
of thé dsvelopment of productive forces of Céntral
Kazakhstan, 15t, Kearaganda, 1958] v. S: Power
enginesring, wuater supply engineering, canstruction,
and transporbabion). Alma-hts, lzd-vo AN Kazakh SSR,
1959. 46-47.

Voenesenskiy, A, Vo, €t al. Snow covér. IN: Spravochnik
Po vodnym resursam SSSR. Tam 13: Severnyy Kazakstan
(Handt ook of water resources of the USSR, v. 13: Northeru
Xazakhstan, leningrad Gosuda.rstvenny gidrologicheskiy
iusﬁ,iwuuo 1,-9350 1”“ é (io 2"".

Zayisev, Y. K. Hydrogeological description of the Karsakpay--
Baykonur region, IN: Vawsayunoye geologosrazvedochnoye
ob*yedineniye NKFP SSSK. .rudy, mo. 323, 1934, 5-8, 5C (map].

The Kazskuskiy melkosoposhnik regioa (a Kazakh upland character-
ized by a highly disserted ercsimmal topography vith develoment of
numerous small mounds) ext e..‘ds from the Turgayskaya ravniua (Iurga.y
Plain) on the west to the Altail Mountains in the east. Its southern
reaches are occupied by lLakes Balkhash, Sasykkol', and Alakcl', and by
the desert plain of Bethak Dala. The Za.paﬂno-s:lbjrshya nimennost'
(West Siverian Lowland} forms the northern boundary of the Kazakhskly
melkosopockaik. [4]

The northern aud western parts of the Kazakhskiy melkosopochnik
belong to the climatic zune of the Zapadno-Sibirskaya nizmennost',
while the southern part climatically resembdles the Turanskaya nizmennoet'
(Puran Lowland}, Ulutsu, Karkaraly, Chingiz-tau, and other
mountains are characterized by climatic =zonality depending on
elevation. [4]

Polar air predaminates over the melkoso region
throughout the year. ‘This alr mass is bounded on t.he north by arctic
and in the south by tropmc air. In coasequence the regian is subject
to frequent iuvasions of either cold arctic air or hot tropical air.
The great disbtances separating the entire region fram the ocean tend
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to give it a continental climste, characherized *y lsrge ranges of dally
and arnual alr temperaturs variation, ecold wicterz, hot summers; and
limited precipitstion.

Japuary is the wcldest mpith, with mean alr vemperatures of
+16° to0 =19°C and ar shsclube minimumm B5°¢,  July is the warmest
mouth, with a mean of 22°C aud an sbsoluts maximm of 45°C. Presipit-
ation amounts to dbsub 25¢ mm, of which the largest part ccours dwring
the summer. Sumumer prea«,lpitr‘ rioh in the Karksielinsk ares amounts to
132 mm, about ¢me-half *hie surual total, while winter preciplitstica
is only about 10% of the totals Ansual precipitatica in the mouwsksia-
ous areas reaches sbout 300 mm. The volume of annual precipitation
fluctuates sharply. Tchsal precipitation in sume years amounts to omly
meé-kalf of the average axdusl votul. The freguent wiuds with velcsities
of 5 to 6 m/sec intensify surface evaporation; amnual water loss resches
4 value of 200C mi. Maximuwb cloudiness codurs 1n Decemrer; thé minimum
falls in August. Tre average sanual cloudiness is ~5%. Relative
humidity reaches its mawimum of 83 in Jaruary; ite minimum of about
35% falls in July.

The winters are severe and cold with strong winds. The air
tempersture mey drop to -50°C in the eastern part of the meikosopocarik,
Prevailing northeast wizdas from the .Sicerian anticyclone intensify the
effects of the low temperatures o iiving orgaaisms: Tha relstively
thin (up to 30 an) saow cover remains od the ground as loeg as 120 days,
Driving winds drift the light snow cover into the depressicms.

The brief spring of about two weesks duraticm is characterized
by the rapid and coocdinous thawing of smow, The melting of the light
snow cover does not require a large amcunt of teat, and the exposed
ground warms up quisklye. Ligpt frosts are cammon. Spring vegetsbtioo
draws om the moisture ccllected in tre depressiwns which wers packed
with drifting snow hy the wirder blizzards. There is same rain: alr
temperatures are relatively low, and evaporabiom is rod inteasive., The
growth and flowering of epheméral vegetaticm is very rapid. (4]

Sumer begips as eariy as May. 1bat mouth is usually sunny,
and sometimes hot, with a mean temperaturs of 16° to 17°C. In Juze the
temperature ,risestc ~40°C. Frost may occur at night in June & well
as in May. Other fachters cambributing to intensive Lesting are the lack
of a continuous vegetatiom cover, mearly camplete or cumplete evaporat tim,
the relatively clear skies, and the abzence of todiles of water. Sumer
suowers have practically no effect on the comdition of the ground, since
most of the water runs off into gullies. Dry, northern wicds predaninate.

Tae fsll lasts longer than the spring. The autumnal temperature
drop is more gradual than the spring rise., Meridional circulatica of ~7»
messes is intensified. Initrusicns of archic air masses produce antisyslonic
conditioms, with clear, windless weather and low temperatwres at night.

According to Voznesenskly [@t] whtose statements are based on data
collected fram 1863 te 1930 by 36 std#tions in Kezakhstan and neighboring
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regions, the average duratick ¢f the snow cover varies fream 150 to 180
days. An average fnow cdver depth of 5 cém or more was orserved &t
Kazalinsk for 80 asys, at Zvenigerodok for 170 days, and &% Urkaszh

for 153 days. The deptr of srnow cover tefore the spring thaw was léds
than 10 em south of lat. 48° N., increasing to 40 to 60 em further north.

Karsakpey--3eykonur Region [25] (See Appendix IT, Mep 1.)

o The K;arsakmgwdwkfnur ragion is lécated tetween lab. 67° and
75° Ne and longe 47° Be It kes & gentiy roiling relfef characterized by
irregula.r &evelopncnf; cf u&:e melkwopocmiki. "I.Le opography of th_ _..gicm

geographic strueture and the semia.rid weathering cmditions. The gr,ea.test
dissecticn ocours in ars=es of erystalline schlsts and metamcrpbic and
igneous rocks. The mounds, wkich are basically made up of weather-resistant
rocks, attain elevations of 385 m above sea level and relative elevaticns
(a’bwe swrowrding terrain) of 50 to 60 m.

The hydrogrsphic netiwork of the region incluies the Ul'kenzhez-
dy, Balazhezdy, Kumuls, ard Bulsnty (Baykonur Rivers. The waber regime
of theseé rivers attainsg its maximum in the spring, during the snow melt
period: Fran about the secand half of June, all these rivers become dry

and present & seriez of elomgated watér podls separated By dry séctious
of river bved.

The Karsakpay-FayKonur regiom nas & ccatinental climate with
ar. exnual precipitation of lics trhan 200 mm {annual precipitstion based
o observatioms fram 1920 0 1950 is 152 mn)., The average annual tempers
ature ranges fram 1.7° ©o 4.4°7., The avérage for Janusry varies between
-14° and -18°C; tke average for July varies fram 22° to 25°C. The pre-
vailing winds are from SSW and NNE. Approtimately ome-half of &ll
precipitation oceurs a5 snow, wnick remains on the grouwnd 4 to 5 months
(fran November to Marcn). Erisk, slmost continuous winds blow the enow
off the level ground into the ra.vines and river beds. Intensive thawing
begins in the first half of April. The great intensity of this thaw
facilitates surface runoff. Precipitation in the form of rain (except
for sudden showers) does not run off, but soaks into the parcked surface
strata. The annual emporation from open water surfaces exceeds the torba.l
esnnual precipitatincm ty 4 4o 5 times.

This regio o-cupiﬂ the southwestern part of the melkosopochnik.
Administratively ‘.t forms pg;'t of the Kara.gandinskaya eula.st;‘ It has a
wi*h sbanty snow. Ia.»- an.nua.l air tmperature (avexaged mrer a pericd of
many years) varies hehtween 2,5° and 5.0°C, withk a seaswal varistiom of
8€°C, Tbe average annual precipitation is 120 to 160 mm, while evapo-
r&tic@ fram water surgaces £or a year may be a8 high as 1300 mm. [16]

Crograpoically the region is a highly dissected, rolling bill

steppe typical for Cent.ra.l Kazakbsten. It has a prcnmmved hypscmetric
slope extending to tue south, west, and north fram the Ulutau Mountain
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meseif, The climatic end oregraphic features of this regim are reflected
in its weakly developed hydrographic nétworks The larger streams, having
well-developed valleys, include the Sarysu, Karakingir, Dzhezdy, Sa.rykingir,
Karaturgay, and Zhaksykos Rivers. Thése stireams are intermittent; their
spring run-off lasts from 19 to 30 days in the form of extensive floods.
The yest of the yeéar theéere are oaly eldngated pools ¢f water aluag the
stream bed. Two of the sbove streams, the Karakinglr and the Sarykinglr,
Join above Dzhezkazgan to form the Kingir River, yvhich 18 the waly ome
which may occasionally caatain water at any time during the year. The
waters of the Kingir River, impoanded by a large dam erected in the town
of Dzhezkasgan, form a Teservolr with a capacity of 173 million cubie
meters of water. [3]

The entire Dzhezkazgan-Ulutau region is overlain by Quaternary
deposits such as sandy loams, sand, gravel, and c¢layey scils. The thicks
ness of these varies fram C:2 to C.5 m at higher elevations, 4 to 5m on
glopes, and 6 to 12 m in river valleys [16]. Alluvial deposits ave the
only deposits bearing water (see Appendi¥ II, Map 2)

A camparison of data on winter conditions in the northern Aral
Sea région during the winter of 1947-48 with data for the preceeding 2C
years shows that the wiater of 19%7-48 was-mild, with no snow cover and
temperatures below freezipg on anly 108 days as compéred with an average
of 138 days for the previous 20 winters {6]. Deptk of frost penetration
was 1.5 m in sandy soils and 0.5 # in clayey 8cils. The high grounds=
water level in sandy solls aided freezing of the capillary zame to &
greater depth. Depth of frost penetration in this region 1is influenced
mainly by low temperatures.

A sumery of climatic data for select points in the above areas
is presented in thé tabie giver on the following page.
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[To accampany Topic VII, General climatic data-- USSR (Burope))

Germany. Reichsamt fiir Wetterdienst: Beitrag zur Bestimmung
der Eintrittszeit der Schneedecks im europllischen Russland
(Cmtr:lbutim t6 the determination of the cnset time of snow
cover in Buropean Russia). Berlin, 1939. 7 P.

S

( Y. Reichsamt fdr Wetterdienst, Uber die Schneever-
alitnigse im europllischen Russland (On smov caaditions in
European Russia). Berlin, 1942. 20 ps

Isolinesof equal snow depth at 10-day intervals Maps 1 - 10
fram 1 October to 30 December ([reference 8)

Average nutber of days with snowfall annually [11] Map 11

Average number of days with snow cover annually {11] Map 12

Average depth of snow cover from the 1llth to the 7
20th of each month from Novepber through April [11] Maps 13 - 18

Isochrones for onset of initial thaw [11]) Map 19
Isochrones for cammencement of extended snow melting [11] Map 20

Isochrones for

ing of the ground [11] Map 21

Isochrones for initial drying of the ground ([11) Map 22

{‘reezing and ice breakup dates for Bast

European waters [11] Maps 25 - 24

Areuarthmdgramdatlo-uyintemh
from 11 March to 30 May [11] Maps 25 - 32

¥



—

Map.1. Isolines of equal smow depth an 1 Octdber

1 - ice cover; 2 - ground clear of snow; 3 - alternating cover;
% - prevalent comtinuous (closed) snow or ice cover; 5 - $now
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Mep 5. Isolines of equal snow depth on 10 November
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Isolines of equal snow depth on 20 November
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Map 15. Average depth of enow cover, 11-20 January
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Map 20. Isochromes for camencement of extended snow melting
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Map 24. Ice breakup dates for East Europesn waters
‘ 00000000 average southermost 1limit of ice
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Map 25. Areas of thawed ground on 11 March

1 - alternate thaving and freesing; 2 - waterlogged thawed slush;
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Map 27, Areas of thawed ground on 10 April
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APFENDIX II. Mape

{To accampany Topic ViI, General climatic data-- Kazakh SSR)

Map Iindex

Zaytsev, I. K. Hydrogeological descTipticn of the Kaysakpay--
Baykonur region. IN: Vaesdyuzndye gebln@qa.zvedochnoye
ob“yed.iﬁeﬁiye NKTP SSSR. Trudy, no. 323, 1954, 50. «

Grinev, V. Ya., 1. Zaytsev, and I. Yagovkin. Hydrogeolog-
ical ‘map of the Karsekpay réegion, IN: Spravocnnik po
vodnyin resursem SSSR. Tan 13: Severnyy Kazaksten (Hand-
book of vater resources of the USSR. V. 13: Northern
Kazakstan). Leningrad, Gosudarstvennyy gidrologicheskiy
insgitut, 1933, 209 (¢h. 3).

Geological map of the Karsakpay--Baykapur regicn [reference 25] Map 1
Bydrogeological map of the Karsskpay regica [15) Map 2
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