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will have o be taken yoward the preeding of new gpecles of fish

for.this s8f.

Solut:&onaﬁ' tnese and other analogous prowl.ems demands fore=
casting of the level and salinity of the Aral Sed waters for & long
geries of years? ahead, pased upoR gtudy of the water and sall ba=
tance of the Aral Sed. study of these questions and developmen’o
of forecasts of the sea 1evel and the salinily ol its waters also
consgtitute one of the tasks of the science—research ipstitutes of
the Hydrometeorologi.cal gervice and the Academy of Sciences USSR

in the very near future.

The Stalin plan for the trzmsfoma‘bion of nature, which is
being realized in \.mp'veceden'\;edly shorl periods, will create ex-
cep’aionally fyvorable conditions for experimen‘bal solution of the

mosb impot'tant problems standing before contenporary ;_;;eophysics.

Actbuallys gpe climate in the Kara-4una desert is mov excep=
tionally uni‘avorable. gut in & few years 14 will pe graversed by
a powerf\LL water artery -=° the Main Tu‘rlcmén Canale Enormous ex-
panses of desert will pe irrigated and watered; over an enormous

area forests and prushwood will grove

How all tais will ve reflected in the climate in the reglon
of the canal itgelf and in the ad jacent regions is a question un-
usually i;mpor\;ant and in'\;eresting both in 2 scientific and in &
pract‘lcal connectione It is completely essential Lo trace these
changes. F&B ghis purpose some me'beorological stations with a spe-
cial program of observation should even now be organized in the
Turkmen Canal zONe, so as o allow qua.nti‘bative estimation in the

e
future of ‘the beneficial jpnfluence of iprigation and i‘orﬁs’o plantings
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on the degert climate.

The construction of the largest reservolr in the world on
the Volga and the irrigation and watering of enommous areds from
other rivers emptying into the Caspien Seca will lead to a decreass
in the discharge of water into the Caspian, and this in turn musb
be reflected in the position of the sea level, Al the present
tine the stgnificance of the Caspian Sea for waber transport is
very great, and when the Main Turkmen Canal is put into operation
and navigation on the Volga is improved, the significance of the
Caspian Sea as a transportation route will irow even greater., The
Caspian is also very rich in fish. The best varieties of the most
valuable species of fish not only in the Soviet Union, but in the
whole world, are caught precisely here. This is explained by the
exceptionally favorable conditions which prevail at the present
time on the Caspianj among them the low salinity of the water and
the shallowness of the northern part of the sea should ve counted

foremoste

Decrease in the discharge of e Volga and the drop in the
1level of the Caspian comneched with it will lead to an increase
of salinity and a diminution of the area of the shallow part of the
sea, All this may influence the fishing trade and the operations

of water transport. For support-e{"rmvigation supplementary dred-
- T i ——— T —

- A

. —
ging operations will be required and perhaps even rebuilding of

individual harbor installations, Special measures are also required
for preservation of the rich fishing trade. A preliminary estimate
of the decrease in discharge in connection with execution of hydro-
technical construction and irrigation and watering of huge areas can

already be made atb the present time. Approximate calculations show

.13 =

Declassified and Approved For Release 2012/03/30 : CIA-RDP82-00039R000200150001-3

i
ol




that the execution of these projected measures will decrease the
discharge of the Volga by 25.30 cubic kilomaters within one years
Since these withdrawels will be repeated yearly veginring with
1956, the level of the Caspian Sea will decrease yearly on this
account; however, lowering of ‘the 1evel will lead to decrease in
the evaporating surface of the sea, on which account evaporation
will decrease. Consequently the level of the sea should not drop
sharply on account of the yearly withdrawals of discharge in the

course of ten years.

However, the well~studied nistory of the fluctuation of
the level of the Caspian Sea siows that the level ol the Caspian
can rise more than 30 centimeters in the course of one year on
account of increase of the natural discharge ol rivers. This indi-
cates that in spite of the withdrawal [rom river discnarge for
irrigation, there may be years so abounding in water that the level

of the Caspian will rise.

The fluctuation of the level of the Caspian is of a eyclic
nature; for a series of years & rise in the level occurs, and ‘then
for the same numbef of years there is a fall, Since in the course
of the last rather long series of years, b;ginning approximately
in 1929, fall in the sea level has predominated over rise, there
is some basis fo; assuming that the time is not far off when years
abounding in water will set in again and the level of the Caspian

\~§€E*wé&iyh§gin,ngriqP, in spite of the withdrawal of water for

T .
irrigation of fields, In tids case the withdrawal of. wate? for
irrigation will only somewhat rebard the rise in the level of the

Caspian, which will favorably afiect the work of economic organiza-

tions whose activity is connected with this sea. AlL the installations

-1l -
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are now already adjusted vo & 1ow stand of the Level, and 1ts repld

rise may bring only harm to the national economy.

! However thi.s ig only &n agsumpbion, baged on rough calcula-

gionse TFor gorrect planning of large pconomic measures on the Cas-
pian Sea accurate calculation of the wi thdrawal of waber from the
discharge of ¥ 1vers emplying into the Caspian is essential, a8 well
as forecasts of the water content of these pivers in the next few

years. The gevelopment of such rorecasting is also one of the next

problems for the science-research institutes of the Hydrometeorolo-
gical gervice.

gonstruction of thel.hydrological engineering installations b
pro;)ected by the gtalin plan for the gransiormation of nature mast 4

be per:t‘ormed in an unprecenc\entedly short time. Meeting of the

deadlines demands greabt exertion and especially clear organization

R S

and planning of works. In these proolems the Hydrome‘beorological

gervice can and must render substantial help to tnhe cons crucbion

——

TR

or. anizations. Tt will be extremely important for the builders
4o know the times of passage of the spring high water in the Volga

'1 and its tributaries, the Dnepr and Amu-Darya, the maximum water

R TR

1evels, the periods of appearance of sludge, of setting of the ice
and of spring 1ce movement. Hydrometeoro?l.ogical service must be

ready Lo gatisfy these demands and. m«gm&nmwr ghe consbruction

-

R

organizations, high—quality forecasts.

With introduction of ‘the Kuybyshev and Stalingrad hydroelec-
tric power plants imto the system the regime of the Volga will be

radically changed. The majority of data by which the Hydrometeoro-

logical gervice 15 1d out the pegime of the Volga in past years will

have only nistorical value, since they will nob answer the new conditlons

-lb -
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are now already adjusted to & 10w stand of the Level, and 1bs rapid i

rige mey bring only harm 1o ‘the national economy. \

However this jg only &n assumpblon, pased on Towgh calcula=
tionse JFor correct planning of large gconomic mea:ures on ‘the Cas= " ¥
pian Sea accurate calculation of the wi thdraval of water from the i
discharge of rivers emptying into the Caspian is assential, a8 well
as forecasts of the water content of these rivers in the next few
yearss The development of such rorecasting is also one of ‘the nexb ‘

prohlems for the science—research institutes of the Hydrometeorolo- i -

gical Services

gonstruction of the hydrological engineering installations
projec‘bed by the gtalin plan for the transiormation of nature must
be performed in an unprecendentedly short time. Meeting of the |
deadlines demends great exertion and especially clear organization
and planning of works. IR these problems the Hydrometeorological
gervice can and must render substantial nelp to the construction j »
or -anizations. Tt will be extremely important for the puilders |

4o know the times of passage of the spring high water in the Volga

and 1its pributaries, the Dnepr and Amu=Darya, the maxlmum water

: levels, the periods of appearance of sludge, of setting of the ice
and. of spring ice movemente Hydrometeorological gervice must be \
ready to satisfy ~these demands and to guarantee for the construction

organizations N high—quali‘oy forecastse

with introduo'bion of» the Kuybyshev and stalingrad hydroelec- % )
tric power plants into the system the regime of the Volga will e

: ' radically changede The majority of data by which the Hydrometeoro-

R

logical service 1aid oub the regime of the volga in past years will

have only nistorical value, since they will not answer the new conditions

~15 -
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are now alresdy pdjusted to & 1ow stand of the Level, and 1ts repid

rise may bring only harm to the national ecoNOmy.

However bhis is only &n assumptlon, based on rough calcula~ !
tionse For correct planning of large goonomic mea.uresd on the Cas= i
pian Sea accurate calculation of the withdrawal of water from the
discharge of rivers emptying into the gaspien is essential, a8 well

as forecasts of the water content of these rivers in the next few

years, The development of such rorecasting 1is also one of the next ﬁ

problems for the science—research institutes of the Hydromateorolo- k|

gical Services

Construction of the hydrological engineering installations
projected by the gtalin plan for the yransiormation of nature must
be performed in an unprecendentedly ghort time. Meeting of the
deadlines demands greabt exertion and especially clear orgenization
and planning of workse In these problems the Hydrometeorological

gervice can and must render substantial help to the cons Lruction

or anizations. Tt will be extremely important for the builders
to know the times of passage of the spring high water in ‘the Volga

and its ributaries, the Dnepr and Amu-Darya the maximum water

i
i
:
[
i
1
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levels, the periods of appearance of sludge, of setting of the ice
and of spring 1ce movemente. Hydrometeorological gervice must be

ready to satisfy these demands and to guarantee for the consbruction

v
e

organizabions, high—quality forecasts.

With introduction of ‘the Kuybyshev and stalingrad hydroelec-

i
i
e E————

tric power plants into the system the regime of the Volga will be
radically changed. The majority of data by which the Hydrometeoro=
h 1logical gservice 1aid oub the regime of the Volga in past years will

have only historical value, since they will not answer the new conditions

.15 -
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at alls In the new conditions the periods of onget of setiing

and breaking of ice and the periods of onset of highest and lowest
water levels will change. In connection with this all the studles
which Hydrometeorological gervice has had at 1us disposal for fore-

casting the water and ice regime will lose thelr value.

Consequently we are faced with a great deal of work in study
of ‘the regime of the Volga and the new conditions of the newly ad-
justed discharge. The same applies to the regimes of the Amu~Darya
and the Dnepr. In the new conditions of the regimes of these ri-
vers forecasting of movement of sludge ice will acquire great sig~
nificance for the correct exploitation of the hydrological engine-

ering installationse

§

In summer, in the period of navigation, forecasting of agi-
tation in the vast reservoirs of the Volga and Dnepr will take on
especially great significance. Right now it is already essential
to approach the problem of determination of wave elements: helght,
steepness and frequency in time. This information is necessary

for planning the type of vessel for the Volga and Dnepr flotillas.

In spite of the fact that there already exist in our country
at present a large number of hydrological engineering installatios
in the form of canals, reservolrs, ebc., Hydrometeorological service
has not to date sufficient experience in service to these installa-
tions andphas_nﬁly»s}igh%kw occupied itself with study oy%heir
water regime. This situation will be completely intolerable in the ,
future. Rational utilization of water resources demands a rational
system of work on the hydrological engineering installations projected

for construction, since otherwise the loss of an enormous quantity

.16 -
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of waler which night with succeas have heen uged for generation

of elactric power, irpigation and watering, oF for the no=ds of

waber transport, 18 inevitablees

Rational utilization of water resources can pe successfuwlly
reelized only when Hydrometeorological gervice knows how to orga-
nize calculation of the waler in river systems and basins well, and
also successfully gives Long~range forecasts of the water reglme
of the riverse Tn connection with this Hydrometeorological gervice
must now radically reoryanize 1ts work in study of Uhe water regime
of hydrylogical engiueering structures. Tor blhis puUrpose it is
essential o reexamine bhe presently existing network of hydrolog =
cal statlons ad posts and. without delay to enter upon 2 systematic
study of tne water and ice regine in presently operating hydro-
logical engineering stuctures, in order Lo acquire the necessary
experience in tiis work and go obtain the necessary raw materials

) for development of methods of rorecasting the water and ice regime

in the conditions of the newly regulated dischargee

Thus Hydrometeorological gervice must conduct extensive pre-
Z‘ ' 1iminary work which may allow it, when the projected hydrological
§ engineering gtructures are put into operation, to show effective
help in planning the work progran of these structures with an
sccount of how 4o obtain the most economical possible effect in
utilization of the water resources of each actual year, each actual

seagson or monbhe

! Tn carrying out these and obther measures the workers of
Hydrometeorological Service will be working with the whole goviet

s for

people to actively promote the creation of an economical basi

- 17 -
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a communist socisty.,

Tn counterbalance 4o the enemies of mankind, incendlaries of

a new war, the Soviet people step forvard as a builder-people, &

p
y-

creator=people == & Sure bulwark of worldwide peace. Through peace=
ful constructive labor the Soviet people will create magnificent
monuments to the great gtalin epoch == the epoch of the begiming
of comaunism. The labor of our people serves as an insplring
example for all progressive markind in the, struggle for a free arm

happy life, for peace in the whole worlde

- 18 -
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THE QUESTION OF CLIMALE AND CLIMATOGENIU FACTORS

X.I. Kashin and

Kh.P, Pogosyan

The rapid development of our na?ional gconomy ﬁakes e;ér-
increasing demands wpon all branches of science, . The meagurs of
the maturity of any science ls its éﬁpacity to satisfy the demands
presented to it by the national economy. This statement also o

applies to the science of climate.

The l.ag ol sowcalled classical climatology behind the demands
of 1life has arvused many researchers to seek new methods and has

given birth to various trends in climatologye

In the Soviet Union at the present time there exist four
trends in climatology: (1) so-called classical climatology, (2)°
complex (later transformed into complex-dynamico-climatic analysis),

(3) so-called dynamic and (L) physical.

Ihe first trend, which developed in the 19th century, posed
the problem of determining tre average many-years! regime of indi-
vidusl meteorological elements at variSus points of the globe. (%he
subsequent development of this trend followed the path of establish-
ing additional climate characteristics by using the meteorological
elements and phenomena, Boph along the lines of selTing up avéerage
and extreme values and by determining their frequency. This trend
was developed chiefly at the Main Geophysical Observatory, which now .
bears the name of the great Russian climatologist AJI. Voyeykov,

Within the walls of this observatory°in the twenties a new trend was

forn, headed by Ye. Ye. Ffedorove
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This second trend had the tendency to bring climatelogy closger
by & large degree 1o practioad demends. There were reasons for this,
inasmuch as so=called classical climatology had lagged hehind in
gatisfying the ever-increasing demands of the national economy. Ra=
ther than characterizlng climate through average nmagnitudes of se=
,parateh me;;eorolofgical gl.ements a.nc} thelr frequency, Ye.le. Fedoz"ov
strove to present the characteﬂ.g.ation of climate through simulta~
neously ohgerved complexes of meteorological elements., These com=
plexes were identified with types ol weather. The tendency to ex-
press climate in terms of weather led Ye.Ye. Fedorov {o work oub

a multitude of weather types. "By a type of weather we mean &
complex weather characteristic described by definite features ==

by broad or narrow gradabions of a large or smell numoer ol ele~
menbs" (Ghubukov). Thus in complex clir;\atology climate is studied
in terms of weather types ad their frequency in various geographi-

cal regions.

The third, so-called dynamic, trend is headed in our country
by B.P. Alisov. e defines a complex of me’beorological elements in
terms of the kind of air mass and the dynamico—thermodynamic pro=
cesses oceurring within it. The author tries o explain climatic
features in terms of the differences in frequency of air masses and

by certain aspects of fneir circulation in this or that reglon.

The origin of The fourth trefid,” mm—ie,'me'pﬁ‘éi’cai, “may
pe referred o the last two decades. Working in this direction at
presen‘oois a small group of scientists who are concerned with deter=
mination of the average composition, over many years, of the fields
of pressure, temperature and wind, with problems of heat and the

moisture cycle, atmospheric circulation, the physics of the air layer

]
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at the earth's gurface, and otherss Deserving of note are works

in this direction vy Academician N.Ye. Kochin [6], Academiclan

V.V. Shuleykin {12) on the pole of oceans in formetion of the cli-
mate on the continents, Ye.Ne Hlinova [2] on altitudinel tempera-
ture dlstribution, the works of M.I. Budyko [3], D.Ls Leykhtman (177,

5.4, Sapozhnikova [9]; Kele Kashin [L] and others.

pefore passing on to an evaluation of which of the enumerated
four trends is the most far~seeing, let us dwell upon the questim
of just what the object of climatology ise For this purpose we

ought to examine the definitions of climate which are given by the

representatives of the various trendse

Tt is known that during the last hundred years & mulbitude
of different definitiors of climate have been put forward by repre -

sentatives of the various ¥ rendse

Not considering it necessary to cite here all the definitlons

which have existed in various periods of the development ol clima-
tology, wWe shall confine ourselves to a survey of individual ones

among tnem given in the course of the past two decadese.

The reader may find earlier definitions of climate in Yeele
Tikhomirov's article [10]. Let us remark that in almost all defi-
nitions of climate there exist two clearly expressed tendencies.

= Ore—s£—them 1ea_g3§,p.p~w-4\frre‘ﬂef:‘;ni%im&£‘ climate by way of the
e

average value of e teorological elements, the other through the

summation of weathers. piffering essentia.lly from the definitions
of climate put forth earlier is the definition given in t he mentioned

article of Ye.Il. Tikhomirov, which is formulated in the following

manner: "We should call the climate of any region the condition

T e
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of the atmogphere which appears &3 the reswly of more or 1less pro-
tracted (on the order of ten years) interactions netween the atmos=
pheric circul ation of the glven region and its physico-geographical
conditions, understanding the latter in the uroadest sense of the

term!e

'

From our point of view, the dnfinition of clim te given by
ye.I, Tikhomirov 1s realtively successiul in comparison with all
definiti ons put forth earlier. In ihis formulati n, however, men-
tion of one climatogenic factor =- radiation =- is absent, ab least

in explid v form.

Tn 1940, B.P. Alisov and Y.S. Rubinshieyn {11, representat. ves
of two trends, jointly gave the following definition of climates
wlhe regwlar succession of meteorological processes, determined by
the complex of pk\ysico-geographic&l- conditions and expressed in the
many-yea.rs‘ weather regime observed at a given place, ig called the

clim te of the given place’s

In 1946, L.A. ChubukoV , a\(eyresentative of complex climato-
logy, gave 2 definition of clima"oe which is somewhat difrerent, but
close to ‘the foregoing one. Tt says: "eeo by climate we have come
4o mean the whole aggregate and reéime of local weathers, and aiso
the processes 1eading o variation in 1ocal wealhers, insofar as
it is shown LY data of many-years' meteorological obgervation in

the region being studiedr (117,

Not one of the definitions of climate cited above is satis-

ractory. The unsatisfactoriness of these definitions consists chiefly

in the fact that in not one of ‘them is the full cause-and-eff.‘ect

relationship given; that is, climate is not defined in terms of the
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causes which stipulate it, Actually, upon analyzing each of the
: definltions gliven above one gebs the impression that they are all &
ipvolved with the lorm of representation of ¢limate, that is, with

the method of working out the characterization of climate. Lo

ot ° .

Tn order to glve a sufficiently complete definition of cli-

mete one must first of all examine a1l the basic factors which teke 3

part in climatogenesis. i |
| B

Tt is known that substantial influence is exerted upon cli-

mate by radiation, the uderlying surface and atmospheric circula- i

tion, Are tﬁ@re any other factors which tuke direct part in climate

formation? This question should be answered in the negative. In 8
this connectdon it'is essential to néke the reservation that we do ;
not take the point of view that it is impossible for man to change
climte, bub that at the present stage it is possible only through j
changes of the underlying surface, that is, one of the climatogenic

° |
r

factors which will Dbe discussed separately belows

Thus, only three factors directly determine climate: gadia—

: tion, the underlying surface and atmospheric circulation.

Proceeding from this, one may give the following definition

of climate: climate is the regime of Earth's sheath of air, deter-

mined by a process of marny years! interaction between radiation,

the underlying surface and atmospheric circulation.

U
- - — — -

Such a definition of climate does not depend on the method

of processing observations nor the representation of the various

characteristics, which are subject to changes &as functions of progress

in the fields of science and technology. It is not limited to concepts

Declassified and Approved For Release 2012/03/30 : CIA-RDP82-00039R000200150001-3 *
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of climate only ab the garth's gurface, put pertains to any layer

of the atmosphere and includeslsec\llar flunctuations of climatee .

Tt follows from this definition that the basic problem of !

{ne science of climate 18 gtudy of the process of interaction of

the three climatogenic factors.

Although these factors are indeed i.nterrelated, gach one

in isolation may be analyzed pelatively independently at any glven

S

moment of fime in one OF another small ',;g.eographical regions

Let us analyze the nature of ‘the inter-relationship of the |

: three indicated factorse On the rotating earth the general at=-
"mospheric cipculation is stipulated primar‘ily by radiations As

we know, ‘the componente of ‘the pradiant enerey palance on the earth's ;

i surface are determined by the Jocation of the given g;ebgraphical

region on Tarth, the time of year, the character of the underlying

gurface and the circulation of the atmospheres

‘ ’ 0
- : ) 1f we ‘analyzeé the components of the radi%{é energy balance

AR

on the surface of the wnole globe under conditions of uniform ab= 3y
mospheri.c fransparency (homogeneous conriditions of abgorplion and
reflec'bion), and al.so uni.form albedo of the earthts surface, then i

e £108, Jomponen‘os of the padiant energy balance will depend upon the
\ .

1atitude of the prace sl LRe T oo The last two factors,
apparently , will be the pri’ncipal ones and will determine the ra-
diation regime oOn the globe, which in tarn stipulates the zonal

o
P

atmospheric cireulation.

Howewel'y under actual conditions ‘the radiation palance com-

ponents, 28 was staved above, still depend to 2 certain degree upon

2l -
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the character of the underlying gurface, IU is by this that the
actual atmospheric circulation, which very substentially differs

from the zonel, is explained.

" The underlying surface is sublect to the influence of both
radiation and atmospheric circwl.atlon. But this influence has
shown its effect on the earth's surface, that is, on the continents

and oceans, as a result of the interaction of the two indicated

ractors in the course of many thousands of years. In the course i
of ‘a time interval on the order of decades one may consider the i
: effect of mdiation and circulation upon the underlying surface ﬁ

o be negligibleo

‘ Atmospheric circulation is the most compleﬁof the inter=
acting factors and depends to,a large degree on radiation and L

the underlying earth's surface. . 4

f Substantial effect upon the transfer of air masses is exer-

R ted by the presence of continents and oceans, The role of con-
tinenbs and oceans in the general atmospheric circulation was ack=- i

nowledged long ago; however, a correct explanation of this role
has been given only in the last two decades. , Ji _

The role of continents and oceans in the monsoon circulatipn

e 4 —— has meen determined by the research of Academician V.V, Shuleykin
[12]. 1In these works, in addition, a quantitative expression for
. : the effect of the ocean upon the conbinent of Eurasia was given.

Leter on, Kh.P. Pogosyan [8] showed the role of continents and

oceans in creation of seasonal peculiarities of the thermic and
Ll baric fields of the troposphere, which directly stipulate the at-

mospheric circulation over the northern hemisphere, In addition to

- 25 -
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continents and oceans, the presence of mountein ranges and helghts

and also of large bodles of water exerus substantial inlluence

upon atmospheric circulation,

Tt is obvious that the eircuwlation of the earth's atmosphere

1
ig derived from radiation and the underlying surface. However,

thig dependency is defined on a gross scale, that is, the general

atmospheric circulation is determined by radiation and the under=

lying surfoce of the whole globe or of vast geographical regions
of the order of continents and oceans., If, on the other hand, we

consider the effect of radiation and underlying surface on the ge=-
neral atmospheric circulation in a smell geographical region or at
a separate point, we then come to the conclusion that the effect
of these climatogenic factors in the given case is extremely ne=

gligibles As @ consequence ol this one may assume that the atmos-

pheric circulation in any small region or point is independent

of the climatogenic factor for that region.

On the other hand, atmospheric circulation, having proveﬁ
to be derived from radiation and ‘the underlying surface, in turn
introduce¢ substantial changes in the atmospheric radiation re-
gime in both large and small geographi.cal regionse This is related
to the fact thabt the circulation stipulaﬁes origin and developmeni
of vertical movements in the atmosphere, which give rise Lo _the
formation of cloudiness. As we know, cloudiness changes the radia-

tion regime of the atmosphere, Therefore there is a still greater

basis for considering atmospheric circulation to be one of the

climatogenic factorse

From what has been presented it follows that it is essential

in climate study to clarify the role of each of the three climatogenic

- 26
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factors and to dlscover their interaction in climate formations

Tn other words, climatology &s & golence must OCCMPY 1tself with
the study of this interaction and the determination of the role

of each of ‘the above-indicated factors in igolations By resolutely
following this pathi climatology can render the most effective
possible help.in solving problems connected with the trans formation
of nature, At the present moment the most accossible thing is
change of the underlying gurface, The exact significance of the
role of the underlying surface in climatogenesis will allow us 1o
determine the marmer and extent of its action upon nubure for

purposes of improving the climatic regime of one or another region.

Siudy of the interconnection and interaction of the clima-
togenic factors and determination of their roles will convert
climatology from an almost contemplative science into a sclence
actively cooperating in the yransformation of nature., To the degree
that our knowlédge and radical technical improvements are increasing
our possibilities for changing the climatogenic factors and, by
the same token the climate, are increasing. Thus, on the basis of
study of the climatogenic factors and ‘Utheir interaction a theory

of climate may be created.

Together with studies in the realm of climate theory, it is

necessary to work out.;EQHods for the most exedient possible pre=

sentation of observational materials for puréEEEE‘D{ complete sa=-
tisfaction of the growing demands from the national economy, be~
cause the existing methods of climatography still do not assure so-=

1ution of this important problem.
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foundation, By foundation we mean the lactual presence of obser=
vational materials charaterizing radiation, wnderlying gurface and

atmospheric circulation in guf ficlent detall,

Materials of meteorological. observation must be presented
in such a form that it will be possilbile to draw up an & swer to
any inquiry, regardless of the diversity of branches of the national
econony. -In other w rds, this does not signify creation of special
branch climabographies, which is something that many climatologists
are attempting to bring about at present, Such & method of pro-
cessing and presenting materials of meteorological observation
should be created as would of fer the possib lity of operatively
obtaining & characterization of climate both in berms of separate
meteorological elements and in terms of amy reasonable combination

of them.

For this it is essential to develop research directed toward
development of new methods of climatography capable of satisfying
the ever-growing demands set before the hydrometeorological services

of various branches of the national economy.

This cen onl& be realized with mecpanized processing of ob-
servational materials. Actually, only an index of punched cards
—....__,»—w&%hﬂtﬁﬁ‘ﬁéteure;agical observation note-hook, is in a position
to further the solution of so eszentdal a problem: One of the 5?35?
standing before the Central Hydrometeorological Science-Research
Record Office is the creation of mass punch cards == models for
standard and 2li-hour intervals. Obviously TsNIGMA [Central Hydro-
meteorological Science-Research Record office] must meebt this im-

portant task in the very near future.
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Together with this it ig essential to guarantee the accom=

plishment of broad research works for obtaining relialle climatoge=

nic factor characteristics.

Tt is altogether essential to obtain data which will ex=-
haustively characterize the elements of the radiation balance. A
very great deal of work will have to be done in this direction,
since up to the present time there 1s only an extremely smell net-
work of points conducting direct actinometric observations, First
it will be altogether essential to carry out calculations of the

radiation halance components on a broad scale, As & result of this
tere will arise the question of reconsideration of the existing
procedure for calculation of sctinometric characteristics uéing data
of meteorolo.ical observations. It is known that at the present
time calculations of the radiation balance components carried out
by two authors independently ol one another diller substaﬁtially
in their results. Without serious study in this field it will be
impossible to determine the role of this important factor in cli-

matogenesis.

In order to determine the role of the circulation factor
in climatogenesis we must obtain its correct characteristics for
the globe as a whole and especially for individual regionsj more pre-
cisely, we must in the first place determine the magnitudes of tem-
perature—;;ahﬁﬁﬁfa{tﬁ “dvection, This provkem can-be-solied on ‘the
basis of reliable observational data obtained both at the earth's

surface and aloft.

The state of affairs in the study of the third climatogenic

factor == the underlying surface -= is relatively secure. We have
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at our disposel guificiently detailed topograpmcal degériptions

and physical maps. Howevers the effect of roughness and other

B

‘ cha:-acteristica of the garth's gurface on aiy flow has not yet

SR

e A
R o

been adequately gtudied. The full climatic charac‘berj.zations in=

o

cluded in the manuals and atlasges will be whllized in regearch on

i

e
o

various problems connected with determination of the roles of the

P

climatogenic faclborse

e S R

hus two DL problems gtand kefore clma'ho].ogiﬁts: (1) deve-
1opment of & gheory of climate and (2) creation of & new method

for such presenta‘bion of climate data ss will be able o satisfy

any inquiries from the national economy e

We must immediately put the question seriously 2as to whether

it is not time to stop 1imiting climatology to the framework of

climatonraphy . The subsbitution of & climatology 1imited by &
nonviable clj.matcgraphy is regrettably inherent in all ‘the existing \

trends in climabologys with the exception of the physical. \\

We are for ‘the gevelopment ol clima'bography , nob instead of \
climabology, but wpon ibs founclat;i_or;. At the present moment it is |
jush this foundation, that is climatology s that does not exists \

there exist rather oty geveral trends in ¢limate description, the

{

- -\‘\ \

T\.
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HYDROMETEQROLOGICAL SERVICE TO THE NATIONAL ECQNOMY

N.Pe Tomfel td

(This article gives examples of service to the national eco=-
nomy which do not relate to agriculture, A special article on the
question of service to agriculture will be placed in the next number

of the journal.,) .

The vigorously and manifoldly developing national economy
and cultural edifice of the Soviet Union are in ever greater and

greater need of forecasts and various hydrometeorological materials,

The ministries and various economic organizations ever oftener
and more encounter in their work the necessity of obtaining help
from Hydro-meteorological Service; therefore they are presenting
it with ever jreater and greater demands for various lkinds of fac-

tual materials and various types of forecasts,

The hasic demands of the various ministries can ke formulated

in the following way,

The Ministry of River Flotilla USSR and its local organs need,
in order to guarantee maximum effectiveness of their wrk, hydrolo-
gical forecasts for all the navigable parts of rivers, both natural

and regulated, and also forecasts for large and navigable lakes,

The administrations for exploitation of small rivers present
Hydrometeorological Service with demands ‘whose satisfaction involves

working out detailed hydrological characteristics of small rivers

and methods for forecasting them,

" Declassified and Approved For Release 2012/03/30 - CIA-RDP82-00039R000200150001-3
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The Ministry of Fishing Industry 1g in extreme need of good

forecasts of storms at sea, and also of forecasts of waber tempera=

ture during the fishing 56&80Ne

The Ministry of Electric Power Plents and its hydrological

energy enterprises demand of the organs of Hydrofneteorolo;gical Ser=

vice good calculatbion data on the hydrclogical regimes of rivers. N
This ministry needs forecasts of the spring high water volune loth §

in the period of wreakup of river ice and in the time followinge

The Ministry of flectric Power Plants, Communications and

Means of Communication presents demands for timely warnings of the
appearance of glaze frost and needs accurate information on its

distribution and intensity of formation.

The Ministry of Means of Cormmuni.cabion is systema‘t.ically in

need of advance warnings of heavy storms and snowfalls in winteres

Civil aviation demands of Hydx'ome'beorological gervice more

accurate characteristics of horizontal visibility, and of altitude I

and. thickness of cloudse

Tn 1948, the Ministry of Forest Economy rirst placed before
Hydrometeorological gervice the problem of organizing a special ser-

vice for rorecasting danger of forest fires.

Tor complete satisfaction of the above-gngupe_mted Jbagic.de-
mands, and & series of others made by miscellaneous branches of the
nabional economy, colossal work must be conducted in various fields
of.hydrometeorological services ‘Dhis does not mean, hOwWeveI, that
gome part of the very important problems which have heen indicated

camnot be solved at the present moment

-3 -

Declassified and A : : o ; ’ L
pproved For Release 2012/03/3 )
0 : CIA-RDP82-00039R0
00200150001-3




Declassifi ppi ‘ : ]
Decla Si |ed_agd Al rovedJEor Relegse 2012/03/30 : CIA-RDP82-00039R000200150001-3 '

Tt is expedient to 1llustrate Hydrometeorolouiaal Service's
possibilities for solving the probl.ems directed toward it by the

" natlonal economy with some concrete exampless

Tha Karelo-Finnish s8Rk Hydrometecrologicul Service Adminis=-
tration, which was charged with hydrometeorological service to time
bér rafting, has attained extremely efrective results in its work
during recent years. Until 19L8 timber-rafting orpaenizations wulch
provide the country with considerable quantities of building tim-
ber suffered heavy losses of wood every year in hawling operations
on Lake Onega on account of storms. Beginning in 1948 the workers
of the Hydrometeorological Service Adminishration,got under way a
specialized service to timber=-ralting on the lake. For this pur-
pose they worked out, in cooperatbion with representatives of the
steamship company, various hauling routes for the timber rafts, which

were utilized depending upon the wind direction.

The following order was sntroduced into work practices before
each towboal sets out on its voyage its captain gets an exhaustive
consultation on the expe cted hydrological regime of the Jake and
on weather conditions along the course (forecasts) from ‘attendant
specialists. Moreover, if a change for the worse in the weather
(a rise in the wind) is expected during the period of the steam-

_,,,»f""ﬂ'»- T
towboat's voyage with the_tim?gy_?%zgff_aaang The travel route, the:
ménagement of the steamship company, with participation of Hydro-
meteorological Service specialists, makes a decision as 1o what
course the barge-tower ghould follow from then on or in what shelter
it ghould be quartersd during the storm periods A series of cases

ocourred when the towboats! departure time was changed in accordance

with weather forecasts.
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n order that the barges may be towed along gafely on the 1ake, ad=

vantage has ugually been {aken of pariodS‘with favorable navigation

condibions. In these periods & large nunber of accumulated barges

nave been Lowed at one time, and the voyages have been completed

for he most part without 1oss of woode

The operating hydrometeorological gervice Lo yimber~rafting,

systematic consultation of the steamsihip company management with

regard o hydrometeorological conditions on the lake, and constant

information possessed by the specialists on duby in the Locallby
ship company in

of the barge grains made it possible ror the steams

19L9 for the first time not to suffer tobal Lloss of even one barge.

At "Krasnoye sormovo" shipyard in 1949 and 1950 there were

vessels in the so-called ughip pit! which had to be 1aunched on

the Volga in the spring high-water periode Tor this purpose the

river level had to reach & definite marlk in order for the ship

pit to begin to £411 up with water. Afber compilation of a forecas?

of the spring high wabter and its communicatbion to the shipyard it

appeared that the maximum water level might be only close to the

G_;ggpixed_mqyk! The danger therefore arose that the 1aunching of
r very gifficult conditions. Using ‘the

sultations of TS [Hydrometeorologica:‘Sérvﬁxe~ o

the ships would occur unde

forecasts and con

Administra%ion], the shipyard administrabion carried out a series

of preparatory measures directed toward facilitation of launchings

¢rom the pit with low river 1evels and determined the time whell

construction of the ships would be completed 11 conformity with the

periods of passage of the flood peek. Ab the same time, the hydmo =

logical forecasts department perfonned correlation of the levels

at the UCGMS posts and ab the shipyard administrationA(at the pit)e
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ven until the 1.eunching

- From the moment when the forecast was gl

of the last shdp from the yard uninterrupted communi.cations were

maintained for conveylng the actual and probable course of [fluc- 0

tuation] of the Levele

G S

As a result of the correct wtilization of UGMS forecasts B

and consultations in connection with ship launchings the yard

saved roughly a million rubles in 1949 :
i
In the spring of 19L9 the Voiga Forest~Fishing Tprust had Lo {

relaunch a dock which had been assembleds After checking the marks

of the bottom of the dock with a trust represen’oa‘tive and comparing i

them with the marks of ‘the maximum wabter 1evel expected according |
1

ear that with the probable 1evels the dock

4o forecast, it pecame cl

It was recormended to the trust to drop the dock

could not iloats:
from cribs as low as possibles Moreoyer, the trust carried oub

another series of measures directed toward faciliation of the dock's

1aunching.

Regular communication was subsequently maintained with the

trust for purposes of checking forecasts, consultation on their uti-

S

1izabtion and transmission of information on the current condition

af the river.

geveral days before the flood peak on the river vrouble de- :

veloped: the water level rose in the region of the dock site, the

dock floated, but it was impossible to launch it on the Volga on

sccount of ice movemente

The Hydrological Forecasting Department instantly warned
the trust that in ‘the very near future, even before the end of the i

ice flow, ‘they ghould expect & drop in the 1evel (after the breakup

- 36 -
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of the jem), as a result of wiich the dock might settle on an une (. '
prepared, jag ed place and be destroyed, The trust took steps in

good time, and when the water subsided the dock settled on a safe

place, The moment of passage of the flood peak and its helght were

also communlcated in good time to the trust, and the dock was

successfully launched on the Volga.

Thus, as a rusult of correct utilization of the Hydrological
Forecasting Department's recommendation concerning dropping the dock
from cribs and its warning concerning the drop of the level after
the liquidation of the jam the dock was successfully launched on

the Volga and saved from possible destruction.

The hydrometeorological bureau in Makhach-Kala in May of
1949 warned Dagestan national economic organizations three or four
days in advance about expected first autumn frosts and conducted

skilled consultations on the stages of development of these frosts.

In most of' the organizations precautionary steps were taken
to guard the flower gardens and truck garden crops from the autumn

frosts. As a2 result the harvest was saved,

On Rybinskiy Reseryoir in October 1949 a storm which had

“MN\ . P—— s
‘”“‘--~baen_gbgg;qgﬂ_Qprdiem‘déyg'Brought on a stoppage of work Imtimoer="" 1

rafting. In connection with a short slackening of the wind which
was expected according to the weather forecast the management of
gf Pereborsk piers concentrated the whole towing fleet in time to tow
the wood, Making use of the slackening of the wind and the suhsi=
dence of turbulence on the reservoir, the towing fleet successfully
hauled all the timber across, In the following long period timber

towing was stopped on account of the recommencement of storm weath er,
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Exceptionally heavy snow Storms wereé observed on Sakhalin
in Jemmary and February 199, Warnings of these storms were given
ahead of time, The Sakhalin Relroad Administration book steps in
time to combab the drifting snows labor forces and machines were
prepared and placed to clear the roads of drifts, trains were kepb

in the stabionse Reilroad work stoppage Wes reduced t o & minimume

on 30 March 19L9 the hydrometeorological bureau in Makhach=-
Kala gave a stomm warning to ‘the Dagestan Tsh Truste The trust
orders to all fishing concerns, kolkhozes and sovkhozes to take in
their nets and seines. The enterprises which put these directiors
into execution completely preserved their fishing equipment, The
director of one fishing concern did not put these instructions into
execution and consequently his fishing equipment was destroyed by

the storm and the fishing concern suffered great loss.

Regrettably, in the dally work practice of Hydrometeorologi-
cal Service rather many cases ol gross blunders still occur, which
disrupt the normal activity of national economic organizations and

cost the government dearly.

The cited examples show that profound study of the needs of

economic organizations by‘Hydrometeorological gervice leads in the

rinal analysis to gre&%‘é?*éttiveness in hydrometegfglggisa&—service~—-.*, -

—— e o e e

to theme. Thiseexamples allow us to make the conclusion that all
forecasters (hydrologists and synopticians) must study the needs

of one or another organization for forecasts and various hydrome=
teorological materials in all their detaile forecasters who are
thoroughly familiar with the needs of the organizations served by
them will become active participants in carrying out economic mea-
sures. They will become consultants in the process of carrying oub
these measures and in these cases abttain maxdmum efféctivenéss in

hydrometeorological gervice touthe:national‘eqonomy.

i
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1 EXPERIENCE LN HYDROMETEOROLOGICAL SERVICE TO

PASTURAL STOCK ~RAISING IN KAZAKHSTAN

T.e Porfirtyev,

V.A. Stepanov, 8

AP, T'edoseyev

AT

Tn the vast yerritory of Kazakhstan there are tremendous de=

sert, semidesert, steppe and high-mountain pas’ob.re areas, Climatic

i | N S AT B Y

conditions in the Republic and the characteristics of the pasture
vegetation make it possible to mantain livestock on green fodder
throughout the years. Livestock grazing is conducted, vasically,
on seasonal pasturess To a considerably 1esser degree year-round

pastures also exist in Kazakhstan.

Range 1ivestock-raising is of wvery preat significance in
our country. The three-year plan for development of public kolkhoz
and sovkhoz productive livestock-raising places nefore Kazakhstan

the task of increasing the 1livestock considerably. An ever greater

increase in 1ivestock is specified by the plan for the second post-

war five-year period.

The growling gocialis® livestock~ralsing enterprise must be

unfavorable weather phenomena. Meteorological conditions, as basic

reliably protected rrom elemental disasters and, in particular, from \

factors of the exbernal envirornment, play & decisive role in the b
formation of yields of pasture vegetation and have a strong effect

< on the organism of the animals and on the output of livestock-rais-

ing production. Study of unfavorable weather phenomena which have

harmful effects on animals out at pasture and clarification of the

-39 -
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nature of devel.opment of pastura vegetation in pelation Lo meteoro=

Jogleal conditions are haslc tasgks wnose solutlon will allow mete~

orologlcal seryice to range 1ivestock~raising Lo pe accomplished

correctly.

(leze frosts, snowstorms, gnowfalls, heavy frosts, ihtense
heat, hall and strong winds are extremely dangerous for livestocke
Most dangerous for animals are ice formations in all forms: glaze
prost on the earth's surface and plant stems, jce crust on the sur-

face of the snow, interlayers of ice within the snow, freezing snow.

A thaw in winter with £al11 of precipitation and subsequent
freezing usually creabes serious trouble for pastural livestock
raising. When there is glazed frost the animals lose the possi-
bility of moving, cannolt procure feed from under the lce or solidly
frozen ice crust, cut their oral cavities and hooves, and eat up
the ice together with the plant stem remnants, which gives rise

Lo mass caterrhal and intestinal sicknesses.

gtrong winds in winter impede normal 1ivestock grazing, scat-
ter the herds axd make pro fit for the wolves. Heavy frosts and in-
tense heat decrease the stock's ability to graze and lower the re-
sistance of the organism. A delayed spring postpones the moment

when the stock may begin to feed on green grasse

Lack of precl 4 Gt IO inT spring, summer and in the first half
of autumn in conjunction with high air temperature (droughtiness)
leads to weak development of the pasture grass stand, to premature
dying off of the vegebation. The reserve of emergency hay stores

15 usually extremely 1imited under such conditions, the pastures'

feed resources being poor. The stock consistently get not enough

L
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to gebt and by the onset of winter appesr emaciated, Teed shortages

wlve rise to longer driving distances hetween pastures, often without

watering places along the way.

A combination of’ such unfavorable condd.tions for one or s6~

g" == MASs destruction of livestock

veral seasons leads Lo ngzhut

from lack of fodders

During the last hundred years in Kazakhstan ndzhuts" have been

repeated more, than twenty times and have damaged 1ivestock raising

tremendously .

In the 1iterature there are data on the destruction off live~=

stock in 1850 in what was then Turgay Ouberniya, where in two days z

of snowstorms 257,000 nead of sheep and goats were destroyeds In

1879-1680 alter a dry summer and a severely snowy and protracted
winter 1,929,000 head of livestock, or li2 percent of the stock,
{ fell in Turgay Guberﬁiya and 820,000 in Akmolin Guberniya. In the : E"w
winter of 1891-1892 heavy storms and copious Snow, which created |
a protracted lack of fodder, led to the destruction of 1,198,000
head of livestock, or 36 percent of the stock, in Turgay Guberniya

and 364,000 in Akmolin Guberniya.

; An especially acute form of drought in the spring-summer

period can also lead to summer tdzhuts", when the weakened cattle

are not in a condition to move on to better lands, as Was observed

in the Ust-Urt pastures in 1911.

Epizootic diseases and mass abortions by the animals are |

inevitable companions of a "dzhut'.

The Kazakhs have fought tﬁev"dzhut” by moving the livestock
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4o better places, gatherlng feed by hand, smashing through the lce

erugt, digeing through the deep Snow, wrapping the livestock in

felt, ete, But this did not help to any significent degres in eas- o

ing the dazhut. i

subject to dzhut phenomena in one or another degree are the i b ¢
territories of Kazakhstan, Kirgiziya, parts of Uzbekistan, Tadzhi=
kistan, Northern Caucasie and others, 'The losses which the nomad
economy has suflered in the past lrom unfavorable weather conditions
at the time of wintering of the livestock have been enormous. only
for a socialist economy is it possible to organize measures which

guard livestock raising from unfavorable weathor phenomena.

Study of the phenomena which give rise to a dzhut, to the
end that precautionary measures may Le worked out, is an essential
task. Tt is also essential to initiate study of the influence
animals have upon the microregime of meteorological factors. This

influence can often have an extremely beneficlal effect in the

struggle against narmful meteorological phenomena.

Measurements of air temperature conducted within the natural

bounderies of Aydarla in the animal corrals and the surrounding

territory show that even in the open air animals create their own
g ! microclimate.
: e seeeeBhe—gorTAl_WBS enclosed by walls up to 1.5 meters high and
had an area of L60 squafg.ﬁéiers;‘in &iqwéré gddhﬁéture'sheep."*The——~-——-"'“"“"‘Mm-i“~
1 weather was calm and frosty. on the evening of 1l February 1949 i e
| the air temperature (at a height of one meter) was - 17.6 degrees :

in the pen, but - 20.7 degrees outgide. On the following morning

the temperatures were - 16,0 and - 19,0 respectively. When the FrosT st

3
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was heavy the gheep churned around close together, creabting a com-

pletely distinet olimate of the animal environmente

Kazakh renchers long &go coordinate thelr grazing technique
with wegther conditionse FoT example, in winter the sheep from
morning on §ra4e against the wind; in the evening they retufn to
their quarters == in the direction of the wind., On not deys in
guimer the sheep are driven out in the direction of the wind in
the morning, and in the neat of the day are yurned apainst the
wind. Sheep are not pastured in the dew. Utilization of water-
1ess pastures is pousible only with f£all of snow, which serves a8
a source of watering places for the gtock., A sudden snowiall in
the middle of winter can pub the stock in & critical position, far
from walter sourcess When the grass stund ices over the stock are
driven oVer onto sandy or elevated places, where according to the
Kazakhs! observation the jce crust is sparser and less lasting.
When there are heavy winds and snowstorms the stock hide in various

nollows of the Jocality == river gulleys or thickets of brushe

Organization ol hydrometeorological service to rangé 1ivestock=
raising in Kazakhstan was begun in earnest in 19L6. Attention was
paid pirst of all to creation of a new network of meteorological

stations in the desert and semidesert rayons of the Republic, where

 came——

-

. . oot . "

range 11vestock—rai51ng is prlmarlly SoncemtTebeda
e

With participahion of public, soviet and party organizations
20 meteorologimal stations were built in four years under the most
difficult desert conditions (no roads, 1ack of water, absence of
bullding materials). There, where one could formerly see€ only
nomad!'s tents, and that rarely, there appeared well constructed

station puildings with electric lighting, wind-driven generabors

- U3 -

A b iy G . 5 g
eclassified and Approved For Release‘2'012/03‘/30 :

: |A-RDP82-00039R0(56200150001;3 ;

i

e m———— T e AT




- peclaesified and Approyed For Release 2012/03/3:!5 : CIA-RDP82-00039R000200150001-3

and radlo communi.cations, In addition to fulfilling thelr direct

purpose in gerving range 1ivestock~ralsing, the meteorclogicel

siations have also pecome cultural centers in the remote desert

reyons of the republic. Each Kazakh rancher conglders iU his

duty to visib the station, examine the neteorological grounds

end 1listen to the radio. In the last Supreme Soviet USSR nlection

campaign these stations played a large part, providing remote

regions with radio conmunications and developing mags=agitation f

work among the 1ivestock ralsers.

Almos® all the stations were opened in winter pasture regions,

where the livestock is most subject to the efl'ect of harmful weather

conditions. §

In proportion as the work has evolved, the program of obser-

vation at the meteorological stations has been made more accurate

and has been broadened, Early included in the program were obser=

'

vations of pastural fodder vegetation wiich remains the year round

for natural grazing, and of the cycle of the 1ivestock's pasturage

in relation to the weather.

Recruited to work out instructions for conduct of observations

of pastural vegetation were the Agricultural Methods Division of the

Geophysical Observatory, the sotanical Institute of the Academy of

PN

— s e a e T TR

Sed Kagolkh SSR. and local livestock raisers, who were thoroughly

familiar with the pasture vegetation, A series of problems were

defined more accurately in the field by agrometeorological specialists.

Minimum observations of meteorological phenomena harmful to

livestock, worked out cooperatively with productional and scientific

institutions, were specified in relation to the kind of livestock
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(épep, horses, camels), its fatness and ureed (adaptability to

wintering conditions), climatic condltlons ol the range, critical

periods in 1ivestock reising (lamblng and sheering time and the Like)s

In the first approximation it was considered that livestock

o te cut off if the following phenomena are

' ‘ grazing in w nter is ©
present:
B
(a) glazed frost, ice crust pive millimeters tnick or more ¢
on the surface of the soil, ol the snow, or within the snow coverj i
(b) a layer of ice on the grassj
(¢) heavy snow planket (loose snow == 1O centimeters and up,
compact snow == 15 centimeters and up);

(d) mitler frosts (-25 degrees and below);

(e) heavy snowfall, snovstorms, drifting snow;

second or more with ne-

i

(£) winds of velocity 10 meters per

gative temperatures.
At the present time Hydromgteorological gervice services re-

putilic, oblast and rayon organizations with short and long-range

natural bounda-

forecasts applicable to the territory within the main

ries of range 1ivestock~raising, with emphasis on especially dan-

gerous phenomena == high winds, snowstorms, glazed frosts and the

like., Within the service system monthly agrometeorological fore=

casts containing a section on expected effects of the weabther

on livestock grazing and on the condition of the pasture are sent

to interested organizations. In addition, these organizations

receive an agrometeorological pulletin every ten days with in-

formational data on weather conditions, the progress of 1livestock

pasturage, the condition of the pastures and watering places,

n of insurance funds and the like.

1ivestock drives, provisio

oS -
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To desert metecroleglcel stations dally and three=-day fore=
casts are transmitted by radlo; wealther phenomena dangerous for
livestock are communicated in the process of making storm warnings.
Inaddition, & zoometeorological interpretation of the: forscast ls
transmitted to hydrometeorologiual stations in range livestock=

raising rayonse

gervice to separate livestockwraising groups is organized
by each meteorological station on its own in relation to local
conditions, The service plan ig approved either in the rayons or

in range headquarters.

At first it was very difficult to get organization underway
for getting the meteorological forecasts and poological advice
up to the pasture sectors, to the flocks and herds, which oiten
are disconnected and wancering from place to place in arbitrary
directions. Al the present time a good operative service is
underway at §tationu located at the same place as range headquar=-
ters or close to them, and nomad livestock groups are equipped
with portable radio stations, Such statdions (or most of them)
jmmediately deliver forecasts and warnings to the presiding offi-
cer or zoological technician ab range headquarters and are in
radio communication for ekchénge of information wiph remote bases
or livestock~raisers who are wandering {rom place to place, In
the absence of radio communications forecasts are sent by pory
express., There was one case in the practice of service to range
livestock~-raising when an aeroplane was used (through the auspices
of the oblast agricultural administration) for dropping leaflets
with urgent warnings of imminent snowfalls to livestock herding

groups who had already gone out,

-—hé-—

Declassified and Approved For Release 2012/03/30 : CIA-R5P82-0003§§00020015060; -3

T

BRI




Declassified an
i d Appro!
sified and pp vgq For Release 2012/03/30 : CIA-RDP82-00
03/30 : CIA-RDP82:00039R00020015
0: ¢ 003¢ 150001-3

To obtein sup}.-lementary jnformation from the pasture Lerrivo Ty
a voluntary network of zoome’oeorological cerrespondents was organ:\.zed,
consisting of & number of zootechnicians s ghepherds, conm\unications
workers and. "red Lent! nomad chiefs. According to the programn which
was geveloped; the correspondents report evexry ten days to the hy~
drome'\;eorol‘:)gical sbation, using special vlanks, on the helght of
the snow COVeT, pn'ecipiwtion, wind force, and the state ot ‘the
fodders and 1ivestock pas’mu'age. In the winter of 19149-1950 we suc~
ceeded in attracting 30 zoometeorological corx'espondents in all

Lo ‘the worke

Ore may judge the effectiveness of the gervice rendered ©Y
meteorological stations o range livestock-raising by [reading]

the testimonials of organizations and kolkhozes.

In paldy-Kurian oblast the forecasts and information which
are being ‘bransmimed have allowed wthe kolkhozes Lo cub down
wasteful 1osses of sheep by 2 thousand head! (Teldy-}{urgan Oblast

Agriculture Administration) .

In Alma-Atin Oblast, "On the basis of warnings of expected
thaws cowmmnica‘bed Lo range headquarters, 19 kolkhozes carried oub
[measures ror) retention of snow in the sands (snow banks [ presunably
retaining walls built around snovw deposits in the sandy areas 1o
preven‘b the snow waber from running oft)) 5 W=hch made 11, possible
fo prolong the maintenance of 100,000 head of 1ivestock ox; watertess

winter pastures" (Ayd,arla Range Headquar'bers).

In Kzyl-Ordin oblast wghanks to the timeleness of warnings
to range livestock—raisers concerning weather phenomena dangerous

to the stock, emergency storage of feed and uwbilizebion of pastures

-4 -
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were carried out in & rationel fashion (Rarak Range Haadquarbera).

Tn Sowuth Kazakhstan Oblast "in the winter of 19149-1950 ) thanks
to the timely yransmission of forecasts and storm warnings, losaes
of livestock were cut down o one~lourth to one=~fifth those of the

preceding winter (Tlaste persian Lamb Sovkhoz ).

The newspeper g;‘jkaspiyslcaya Kommuna on 15 May 19L9 reported

that "in the March and April snowsLorm period the workers of Tolu=

d
bay Me‘teorolog’,‘ical station rel‘*(ered great help o the 1ivestock

raisers in the fight to preserve the kolkhoz public 1ivestock"e

One might go on to cite a whole geries of similar reports

on the real help which was renderéd to Hydrome'beorological gervice

to pastural livestock—raising in Kazakhstan.

In the very near future the following must be placed among

the immediate tasks in hydromete Jrological service Lo range 1ivesbock

raising:

(1) development of nethods of compiling & 1ong~range tore-
cast for the range lives’t;ock-raising rayons;

(2) development of methods for observation of glazed-i‘rost

phenomena
(3) study of all phenomena which bring on dzhuts}

(L) compilation of specialized agrometeorologiqa; forecasts

of the espected development and composition of pasture grass, of

times of the dying out in summer and renewal in aufnumn of green
pasbure vegetation, of hay-mowing for emergency feed stores, of
grazing conditions in critical periods (1ambing—'bime, shearing-time,

breeding drives) and the 1ikes

- 18 -
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(5) working out of nethods £o¥ ougervaltion of the development

of pasture vegetations

(6) study of pasture—land water presources and forecasting

of swmer waler provision.

such provlens can e solved only in cooperation with other

peLated science-research insti‘butions.

The meteorolog.f,ical stabion network mst be braadened Lo Eem=

prace nob only winter, pulb also summer, spri.ng and awbumn, and also

high-mountain 'pastures. A network of mobile me'beorological stations,

agsuring radio comxriunication, will be ol greal significance in ser-

vice To Mvestock on long drivese.

1t should be noted that the developmem of radio communica-

" tions in rangeé livestoclc-raising rayons will fac;ili"na‘be the work

of achive service extremely

Special agrome‘\;eorological stations must carry oul me‘bhod:'\.cal ’1

critical analysis of quesbions of observabion of pasture yegetation (!
and ].ivestock grazing, and also must pring into peing & gtandard= ]
nodel organiz.ai;ion of service to 13 vestock raising directly o the i

pastures themselves. These stablons must e organized, according i

to natural Lypes of pastures in the various vege‘oa‘bion zonese

There 18 2 growing necessity for creation of a largé science~ ‘
research center for girection of the network of agrometeorological '_.
lives‘bock—raising stations ard for coovdination of works with other

science—research 1nstitu‘tions (Feed and Pasture Institute, 1ivestock- : : 4
Raising Tpstitute, Desert {nstitute and others)s The Agrometeorology

pivision of Alma-Abin Geophysical Ooservalbory night be such a center,
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provided it gupplenents its gtaff with 1ivestock-raiging specla~

Llists, geobotanists and fead men. : .

surveys of geasonal conditions of grazing and maintenance

of livestock together with the meteorological observation materials

of desert statlons, ohservations of pasture veustation, condition :

(fatness) of animals and the pasturage situation should be publ.ished

in agrometeorological yearbooks in special forms,

For organization of effective service to range livestock-

raising and administration »f new types of observation ab desert

stations it is expedient o create a sector on service to livestock

raising and pastures in UGMS THydrometeorologiual Service Adminis-
tration] and to have agrometeorologist»livestock—raiser specialists
or geobotanists at OMB [Hydrometeorology sureau] and the large desert

hydrometeorological stations.

Organization of hydrometeorological gervice to pastural
1ivestock-raising, as one of the means of guaranteeing fulfillment
of the party and government decrees on development of livestock=
raising, must be established on a sturdy foundation with the nece-  ‘ .

ssary bolshevist scope.

P
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CALOULATTON QF SNOW=COVER RENSITY USING MEIEOROLOGIJAL DATA

N.G, Dmitriyeva

Regular observatlions of snow density were }nitiated in Rus-
sia in the winter of 1903-190l, However, even with compilation of
the water cadastre they did not succeed, essentially, in collecting
suflicient information on the thickness of snow in such oblasts of
the European territory USSR as the Ukraine and the whole northeast.
The stute of affairs is especially insecure in this connectilon in

Siberia, not to mention the majority of mountain regions,

The necessity for determination of the magnitude of the snow
stores has stiiulated us to attempt to determine the quantitative
effect of the basic meteorological factors under whose influence
snow compression occurs, both in winter and at the time of its

thawing in spring.

The density of newly fallen snow depends on the dimensions
of the snowflakes, With large snowflakes it is equal, according
to R.G. Rozental's data [5] to 0.056, with middle-size snowflakes
to 0,091 and with small flakes to 0,135, It should be noted that

freshly fallen show very quickly compresses to 0.1L-0.16,

From A,A, Shepelevskiy's summry [6] one may come to the
conclusion that the maximum density of newly fallen snow which has
not yet been compressed by the wind universally attains values of

0.14-0.,16. Our data, as will be seen below, confirm these values,

Of the causes which contribute to the compression of snow

B.P. Veynberg [2] puts the pressure of the freshly fallen snow upon

the underlying layers in first place. But in natural conditions the

-5 -

Declassified and Ap'pro‘ved For Release 2012/03/30 : CIA-RDP82-00039R000200150001-3

—-— v




Declassified and Approved For Release 2012/03/30 - CIA-RDP82-00039R000200150001-3 ! \

effect of gravity is almost always resisted by existing interlayers
of frozen snow crust, which promote a more und.form dlstribution of
welght upon the underlying layers, and by the process of sublimation
which leads to decompression of the layers next to the éround. In

any case, in temperate zone forests where the action of the wind

is negligible, the average density of the snow by the end of winter,
as observations show, does not exceed 0,20-0,23 on the average;
consequently the average compression of the snow during the 3=4 win-
ter months, if the density of fresh snow is considered equal to

0.1L=0.16, proves to be insignificant,

How the density of snow may increase under the effect of
mechanical action, as shown by experiment, has been established b
by I.V. Kragel!'skiy [3]. A snow cover with an average density of i

0,18 was stirred up, and 2, hours after this, without any additional

; action, the density turned out to be 0,32, Wind stirs up snow to
some degree. It breaks up the snowflakes while they are still
falling, then pulverizes and tamps down the snow. The compressional i i

role of the wind is obvious, and the problem boils down to ex=- B

position of the quantitative aspect of this phenomenon.

‘ e e HEETTEETessential and also universally known in general
- o —— e

e e . e e S T el ee

i outline is the compressional role of winter thaws and.sﬁring warmth,

! When the snow is melting, part of the thaw water is retained within i
the snow mass and brings about an increase in its density., Dspeclal-
1y substantial compression of the snow will obviously occur when

there is alternation of thaws and freezes, and also in places where

the flowuff of thaw water is hampsred (in recesses in the relief

in localities with small incline).

- 52 =
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With thawing there occurs a fugion of the crys.al faces and
g congequent setuling snd compres:don of the snow, Let us familia~
rize ourselves with Ye.G. Popov's observations [L]s he established
a relation between the density of the snow and the sun of positive
air temperatures accumuwlated up to the moment of observation. One
may conclude from these observations that within the interval of
density values from 0.27 to 0.36 each degree of positive temperature
corresponds to an increase of density by 0,00k, It should be noted
tnat the obtained snow compression magnitudes are somewhat too high,

gince there was no flowoft of thaw waters.

An g proximate calculation of average density of snow cover
by meteorological data snhould be reduced primarily to calculation

of the actions of wind and positive aiw temperatures upon the snowe

Let us dwell first of all upon an evaluation of the compressing
action of positive air temperatures upon the snow. This action comes
through distinctly in places where the compressing role of the wind
is small. A forest, obviously, is such 2 place., For all the sparse-
ness of information on snow density in forests we succeeded in find-
ing its average value for eight points (at each three to four den-

sity values were gqtegmingﬂ_gg_}ﬁg lastday of various months)., We

.- e

for only one point which is situated in the mountains at an eleva-

tion of 1,L75 meters.

The relationship between the normal values of the sums of
positive average daily air temperatures and the normal. values of
density at the end of the calculated period is represented in Figure

1. Let us note that the data by which the relationship was constructed

- 53 -
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pertain to various geo ;raphic zones and to the wole winter, Con=
sequently tois relationship is correct for various conditions of

a snow cover's exl.stence.

gramg /cublc centimeter

57
snow cover

£

o]

Sum of positive air temperatures

FTGURE L

Tne depth of the snow cover in the cases studied varled from

20 to 130 centimeters, but we did not succeed in discovering that

it had any noticeable effect on the density magnitude.

3 The compressing role of the wind is revealed in analyzing

A R R A TR

b 3 normal density values in places where there are no, or almost no,

winter thaws. We succeeded in finding such regions with no parti- i ':

g cular difficulty. The wind!'s effect on the snow cover needs to be

accounted for beginning from the time when it is laid down and up

to ‘the moment in which one is interested. Obviously one should

8 [T ... .. ‘take the wind into account only in the case where its velocity I o —
: exceeds a certéiﬁ'cri&iggl_yalue at which movififtdgifjhe~§ﬁbw be- : o
gins to ‘take place. According to observations the snow begins to

drift when the wind velocity is four meters per second.

One may assume that complete crushing of such fragile forma-
tions as snowflakes occurs very soon after the snow begins to "sweep'.

Subsequently, when the snowflakes are crushed, a strengthening of
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tne wind brings about formetion of wind firn [frozen snowW crust)

which protects the underlying enow layers Lrom wind actlon.

Expressions for the magni tude of wind action in the form of
sum of balls, total magnitude of ‘the pressure exerved by the wind
on the norizontal surface, or magnitude oi a fictive path fraversed
Ly the wind suffer from the fault thal in estimates of this kind
the value of an importent factor == Uime == is leveled offs One
heavy snowstorm or several dristing snows nay e expressed by one
and the same ball sum, although in the latier case the compressing

effect masbt certainly be more considerables

making into account what has been said, and also the accuracy
of observations made using & wind vane (having in mind the velocily
at the earth's surface), we gsebtled on an expression for ‘the magni-
gude of wind action in the form of ‘the mumber of 2l ~hour periods
with wind velocities greate.than six mebters per seconds A magnitude
of the critical velocity equal 1o six meters Per second (and not
four meters per second) was accepled because one cannot determine
the number of days with velocities exceeding four mebters per second

from the climate handbookse

Shonw in Figure 2 is the relationship between the number of
2h—houxr‘periods with wind velocities exceeding six meters per second
and the nom:nal density of the snow COVers The deviatlon of the
points from the average 1ine of the relationship does nob exceed
¥ 0,03, Ibis evident from the diagram that in the absenc':e‘ of dz;y.s. T

with wind velocities exceeding six meters per gecond the snow den-

sity is equal on the average L0 0.15-0.16.
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FIGURE 2

By comparing the two relationships (Flgures 1 and 2) we sie
how suostantisl the wind's role is in the process of snow compressione
Whereas compression of the snow covel Lo a densiby of 0,28 requires
fifty. 2L-hour periods with wind velocities over six meters per
second, which is not a rare phenoenon in a greabt part of the USSR's
territory, thermal compression alone requires 30 degrees of positive
average daily temperature for attainment of the same densitye Therefore
any attempts to bypass calculation of wind action (like that made

by AP praslavskiy {1]) are known beforehand o be doomed Lo tailuree

Tt follows from Figure 2 that with snow density 0.15-0438,
to one 2l-hour period of effective wind action there corresponds
an increase of density equal o 0,002, It is probable that with

greaber densities the compressiumal effect of the wind will be lessSe

The joint action of wind and thermal compressions can be

represen‘bed in the following form:

- 56 -
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DaDga0.002 + Ty *+ ¥ VE8y,

)

where D is the average densily at the end of ¢he calculation period;
Do 18 the initial density of the gnow cover;
Ty is the number of 2li=hour periods with wind velocities
76 meters per second .
55% {s the sum of positive average daily air bemperatures ab
the end of the cal.culation period;
¥k is an empirical coefiickent; for densities lower than 0.26
14 is beken a8 0,007, and for densities equal to or greaber than

0.26, as 0,002

galcula tions of normal snow density (on the last days of the
winbter months) for 16 points according o formula (1) gave the
results shown in Table L. The good correspondence between the cal-
culated data and the sotual allows oné 4o conclude that this formu-

la is applicable for calculation of normal snow=-cover densities.

Table 1
Range of deviation of calculated Number of percent of total
normal density from the actual cases , nunber of cases
0,00 = 0.02 28 . 85
0,00 - 0.03 32 91

0,00 - 0.0k 33 100
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After this the possibility of applying rormula (1) for cal=

culation of decadal [every ten days) denslty values (by years) Was

cla rified, The snow cover denglty was calonlated and compared with

the actual by individual points for all tenw-day puriods begimning

with December and up to the last ten-day perlod of spring. Qbsexr=

iR E I

} ved density values were 1eft out of account only when the magnitude

of the snow reserves did not tally by 30-L0 millimeters both with

the snow reserves of neighboring ten~-day periods and with the total

solid p,:'ecipi'bation wiich had tallen bewween the tWo ten~day periods;

that is, density determinations which could be known beforehand to \

be erconeous were not uaken itno accounte

; A1l the points with reference Lo which we succeeded in cal-

culating decadal snow cover densities amd comparing them with the

| factual were grouped over the following reglons; north, cenbter, south=-

west, west and the easlern slopes of the Southern Urals, The re-

swlis of the calculations are placed belows

Tt is essenti

compared with calculations

al to dwell upon the pecu:liari'bies of calcula= lk
! i tions of decadal snow-cover density as %
|

1

of the normal surface [sic == should be nnormal density"]e

The first peculiarity of calculation of decadal snow-cover

! density is the necessity of de termining ‘the compressional action ' 3

of sgq@.ﬁh}<xh_ has freshly fallen in the winter periode

The density of newly fallen snow in winter after it has lain /

5-10 days should be accepted as equal to 0.15, if during that time

or should

there has been no wind with velocity exceeding the critical,

be calculated using ‘the expression

i
|
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Dy w 0,1540.02k 7,
(2) o «

R
where Df is the aversge density of the fpeshly fallen snow and the »i 1
other symbols are the seme 8s in expression (1) , “

After the densglty of the [reshly fallen snow has been calcu-
lated, calculation of the average density D is carried out using 5

the equation

'ﬁ = Dan_l + Df (Hn-un"l)

_,.’-——-'_._-.,——o'—-.,_.‘———-

Hin
(3)

where D is the average density of the snow cover at the time of

observation,
Dy is the average density calcwlated without taking the fresh
snow into acuount,

De is the density of the freshly fallen snow, Hy 1s the depth

' of ‘the snow cover at the time of observation, Hp-1 is the depth of

the snow cover pefore the snowfalle

In cases where there is no wind during the calculation

period with velocity exceeding the critical, when there should be

no substantial plowing-off of snow from the precipitation gauge,

E\
expression (3) may be replaced by ‘the followings \ -

[ T = Dp-1fp-1 * P e

Hn

where P is the quanti. by of precipitation during the calculation period.

- 59 =
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The correction for freshly fellen snow ghould be introduced
only in cases where the snowfall has been considerable, Lor prac=
tloal purposes fresh snow (Lying only 5-10 days) exerts subsgtantial
compressional effect when it forms & layer 7-10 cenbimeters thick.
In general, however, One has in each separate case to make estimates
using formulas (3) end (L), If the calculated average density
turns out to be 0,03 (the usual accuracy of calculation) less than
the density calculated without taking the fresh snow into account,
¢nen further calculations by expression (1) are conducted taking

the calculated density into accounte

Tn calculations of decadal densities one encounters still

another {eature.

In many springs the snow begins to be compressed and even
to melt, since there are averape daily air temperatures close to
sero degrees and somelimes positive. In the latter case, nowever,
there is always & steep o),~hour air temperature cycle and the day-
time temperatures are considerably above zero degrees. Naturally
in these conditions == with thaws in the daytime and freezes at

night -- strong compression of the snow takes places This cir=-

cumstance could not be taken into account in the invesbtigabion

primarily because thermal compression and thawing of snow in forests
was analyzed, As we know, thawing occurs here [in forests] chiefly
on account of advective heat, The average positive temperature dur-
ing a twenty-four hour period may be approximately found by way of

the maximum air temperatures

A sign of when one ought to take into account only either

the daytime or the average 2li-hour posi tive air temperature is the

- 60 ~
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fact of diminution of the depth of the snow cover, Lf the dlminu=-

tion of depth ocours when the average ol=hour temperatures are né= g
gative the calculation mugt be conducted uglng sums of the positive

daytime temperatures, but if' tne diminution is observed when the

averaie 2l-hour temperatures are considerable (exceeding 8-10 degrees) i #

the compresslon ealeulation may be conducted using the sums ol these

[i.8., usingthe average oli=hour, rather than only the daytine,

temperatures]. We use just such a criterion when the decadal den-

sities have been cetermined. i

Taus for calculation of the average density ol the snow cover |
at any time the following data are necessary: Uhe time when the

snow cover was laid down, the number of 2h=hour periods with wind

velocity greater than six meters per second during the time ex-

tending from the laying down ol the snow cover up to the time the

density of the snow is being determined, the sum of posltive average

ol ~hour or daytime air temperatures during the same period and,

finally, informabtion on the depth of the snow cover or the quantity FE

of precipitation for purposes of intralucing a correction for ‘the

freshly fallen snow in cases where there‘have been considerable
P8 ; snowfalls. In cases where the initial density of the snow cover is

3 : known, the same initial data are needed for a shortened period, and

D, is replaced in the expressions by the magnitude of the initial

density.

The calculations are so simple that there is no need to cite

examples. We shall therefore confine ourselves to a summary of the
distriwution of errors in the caloulated densities, Inserted for

comparison is the distribution of errors obtained in determining

densities by way of their normal values (for corresponding 10~day periods).
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Ag has alresdy heeh jndicated calculation was made for 720
ten~day perioeds according to gtations in the basins of the Northern
pvina and Megen (1b8), Middle Volga (1.69), Upper and Middle Dnepr
(L2), belaye (112) and Tobol (250)s For reglons with conglsvent

winters the caleulation gave an grror ol Wp Lo *0,03 in 91 per= ¥

cent ol the cases. In the southwest, where thews are often owserved
the accuracy of calcwlation turned out to be lbwest; here (the basin
of the Middle Dnepr and Oka) the error was greater than 0,03 in

17 percent of the cases. The general characberistics of the cal-

cuwlation's accuracy are apparent fyom Table 2e } '

Table 2
Range of peviation of the Deviation of the i
Deviation galculated Densily Actual Density \‘
From the Actual From the Norm E -
Number of percend Number of percert E
Cases Cases 1
1
0.00-0.02 1160 6L 36 L8 ‘E
0.00-0.03 620 86 L6 62 é
0.00-0,0k 690 96 525 73 ?
L M@TW”%ES 100 590 82 S
| 7 0.00-0.08 - I o1 (R oly T 4 .. e
0.00-0.10 - - 7.0 99
;} 0.00-0.1L - ol 720 100
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The density calculatlons can probhably be made more accurate
by way of improving the caloulation of positive daytime alr Lem=

peratures and ol times of fall of fresh snow.
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nSULOYS" OFF THE SOUTHEASIERN COAST OF THE CRIMEA

G, V. Rzheplinskly

Along the line where the veloclties of marine currents con=
verge on the surface of the sea an accumulation of & large quanti.ty
of foam, algae, pish fins end similar objects is sometimes observed

floating on the water's surfaces

At these same lines of convergence eddying splashes of water
are sometimes also observed and the noise of breaking wave crests is

neard at a time when the sea is relatively o%@w on either side.

A large number of birds is usually concentrated in such places,
finding here an sbundance of food by day and resting at night on

floating logs and wood debris (for example in Okhotsk Sea).

These lines of convergence of marine currents, which sometimes

extend for tens of miles, are called "suloys"s

Suloys are common phenomena in seas with strong ebb-flow
currents (Okhotsk, Barents, White seas), in straits between seas,
through which water exchange occurs, and in regions where large
rivers issue into the sea. 1In spite of their widespreadness suloys

always attract the attention of seamel. At the same time one musb

. A —————— T
say that undeser dly little attention is given to the study of

suloys. DBub meanwhile da#a,gg*ifingpgﬁn,seme%&mes«prwvé 1o be

more useful in study of the hydrological regime than a whole complex
of standard hydrometeorological observations conducted on some one

of the many hydrological verticalse

¢
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The fact is that suloys usually represent a boundary line
on elther side of which it is not only the curren£ that is different;
here the temperature, salinity, color and transparency of the sea
water change abruptly, Therefore information on the layout of a
suloy on the sea surface and on its changes in time allows one to
judge on the characteristic features of the dynamics of the marine
currents and on the hydrological regime of the sea region, Ob=
servations of suloys are the more important in those sea regions
where they are more or less stationary and are almost always ob=~

served in the same places,

Sometimes suloys appear at sea only in the presence of a
characteristic conjunction of hydrometeorological conditions., In
such cases observations of suloys allow one to obtain an idea of
the changes in the sea's hydrological regime which are called forth
by the gi\;en hydrometeorological situation, Suloys observed by the
author in a thirty-mile littoral zone of the Black Sea in the region
of the southeastern coast of the Crimea is June and July of 19L8 and

1949 may serve as an example,

Tn this region of the sea the current velocities are com=
paratively low, and the water masses, it would seem, are almost
homogeneous; therefore the discovery of suloys here with all the

features inherent in this phenomenon seemed & surprise,

The results of observation showed that, in all probability,
the emergence of suloys in this region of the Black Sea is connected

with the regime of breeze winds and with the peculiarities of the

shorveward and seaward drive phenomena. Therefore, making use of

generally known facts, let us dwell upon the latter phenomenas

% Declassified and Approved For Release 2012/03/30 : CIA-RDP82-00039R000200150001-3
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After the winter cooling in the sea region under investi -
gation an initial heating of the surface layer of the water off the
coast usually proceeds until the last ten days of May and first ten
days of June. By this time the temperature of the water at the sea's
gurface sometimes reaches 18-21 degrees, and then winds from the
western quarter, which are stipulated by the western alr mass trans=
fer which is general for the whole sea, begin to blows These winds
csuse the layer of warm water to be driven away from shore in the
direction of the open sea, which phenomenon is accompanied by a
lowering of the sea level at the shore. As a consequence of this,
cold and saltier water emerges from the depths onto the surface in
the coastal zone, its inflow into the coastal zone partially com-

pensating for the outflow of water from the shore.

The more prolonged the seaward winds, the greater the dis-
Lances from shore at which one may encounter warm water (25-30

miles) and the broader the cold water zone bordering the shore.

At the end of May (though in 1948 this occurred only at the
end of July) bthe seaward winds stipulated by the western alr mass
transfer usually slacken, recurring ever more and more seldom, and
the breeze winds usual for this region of the sea are established
in the coastal zone, The shift of night and day breezes occurs
regulsrly, and a calm is sometimes observed at the time of their

shift, in the morning and evening,

In this period the night breeze is always stronger than the
day., It seems to us that the dominance of the night breeze over

the day is explained chiefly by the presence in this period of the
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sumner season of ccld water st shore and warm water (wermer at night
than the dry land) in the open 882. For this reason there exists &

tendency, independent of the time of day or night, toward movement

of the air stream froh the cold water to the warmer, thet is, from

the shore in the direction of the open seds

The night breeze winds usually reach a velocity of L=5
meters per second and in contradistinction to the seaward winds
of the western quarter, which have died away, embrace only a 15-20
mile coastal zone. At a certain distance from shore beyond which
the velocity of the night breeze becomes small there arises a shore-
ward current of warm water, and here there begins to be formed, if
one may call it such, a warm front of sea water. This front is so
sharply expressed that it represents a typical suloy. The water
temperature, which is almost unchanged from the shore to the suloy,

rises abruptly here by 3-5 degrees.

Observations of the currents on both sides of the suloy show
that the warm water farf beyond the suloy will move toward shore,
but at the suloy boundary the current is parallel to the suloy and
the velocity of the current increases sharply. On the cold-water
side approximately the same kind of picture is observed, with this
exception, that the current of cold water becomes parallel to the
suloy only indirectly at its boundary, but close to it component

currents toward the suloy still occur.

To either side of the suloy the warm and cold currents have
opposing directions, which brings about the formation of whirlpools

along the suloy line, The distribution of surface currents on both

and Approved For Release 2012/03/30 : DP82-00039R000200150001-3
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gides of a suloy which was observed in one of the cases we encountered
g represented in Figure 1. The current velocities written by the

arrows are in meters per seconds

SLorf; I .
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Figure le

According to the 19L8-19L9 observations such a suloy arose,
after the dying away of the seaward west winds, 20-25 miles from
shore in the Yalta region and 10~15 miles [from shore] in the Kiik=-

Atlam region, Sometimes intermediate, less sharply expressed suloys

= = qocurred at short distances from the basic suloy, but the more

s

sharply giﬁ}ésséd the suloy, the greater E§§4jhe_§gmpgna%ufé'ﬁﬁéﬁée'

observed in crossing it.

Systematic observations of the positions of the suloys testi-
fied that a suloy in the form of a warm seawater front is gradually
advancing in the direction of shore., When the night breeze reached

145 maximum development it was clearly apparent that the wind, strong
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at shore, slackened in the direction of the guloy end in direct
proximity to 1t died down to & calm, Beyond the suloy only &

brief surge, moving away from shore, persisis, while from the suloy
shoreward the ses was usually covered with breaking wave crests.
Above the suloy &b night a band of clouds of convectional origin

was often formed,

Standing at anchor in the vicinity of the suloy one could
make observations on its posiltlon. It seemed that in the presence
of the night breeze the suloy remained unchangeably in one and the
same place, but in the morning, as soon &8 the breeze died down,
the suloy slowly began to move in the direction of shore., However
the suloy did not have time during the day to hit against it. On
the following day the suloy could again be seen at approximately
the same distance from shore as on the day before, that is, at the

boundaries of the reach of the night breeze out to sea.

Tn the middle or latter nalf of July (as it was in 1948~
1949) the night breezes had died dovn, and their extension out to
sea did not exceed two to five miles. Sometimes from dawn until
11 or 12 o'clock a calm or a weak wind from the sea (one to three
meters per second) was observed, In these periods the suloy, which
was locabed two to five miles from shore in the morning, advanced
rapidly toward shorg on_one of the last days and finally hit
against ig:ﬂ Tge“suloy first of all reached promomtories projecting
into the sea, in which connection it is curious to note that when
1t was still far from shore (two to three miles) bulges were formed
on the shoreward side of the suloy in the direction of the promontories,
while opposite the bay, on the contrary, the bulges were on the side

toward the open sea.
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Tn 1949 in the Karadag-Il'ya region the suloy joined the |
shore in the following sequence: L5 July, Kiik=Atlam, then % .
Karadag, and 19 July, Il'ye. In the bays of this reglon, however,
the suloy held back 1-1,5 miles from shore until 21.=27 July. In
the beys, just as in the open ses, the suloy was located'in the

morning at the boundery of the geaward reach of the breeze.

The positicn of the suloy in one of the bays, which is
represented in Figure 2, is recorded in terms of the peculiar

distribution of isotherms on the sea surface,

Tigure 2,

The seaward and shoreard drive mechanism and the process of
suloy formation are graphically recorded from the results of ob-
servations of the vertical temperature distribution along a profile

I

_;ggxpendiculam_tn,shaxe—%?igﬂrﬁ'35:’“5%; distribution of isotherms

-

PR
LT represented in Figure 35 corresponds to the period of the large-

scale seaward drive called forth by the west winds. One can see
that the temperature gradually increases from shore toward the

g ‘i open sea, Embraced by the seaward drive is a very broad coastal
striprof sea, going out beyond the limits of the diagram; even

30 miles from shore the isotherms in the depths have a slope in
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the direction of shore, The destruction of the abruptly different
layer ten miles from shore, and also the characteristic curvature
of the isotherms, with a convexity toward the sea surface, testify
to the presence of ascending currents of cold water, not only next
to the shore, but in the whole ten-mile zone off the coast, This
also testifies to the absence of a closed seaward-shoreward cire

culation,

Observations of the currents have shown that along the en=
tire profile the whole surface layer of the water is moving toward
the open sea, Only in the depths close to shore is a weak under=

current of cold water observed moving in its direction,

The situation changes essentially after the seaward winds
of the western quarter have died away (Figure 3b); at the boundary
of the seaward reach of the breeze a warm seawater front is formed,
The surface currents related to the temperature distribution repre-
sented in Figure 3b were shown in Figure l. The inflow of water
toward the suloy -- warm from the seaward side and cold from the
shoreward side -~ is obviously compensated for by its outflow along
the line of convergence, Vertical circulation of the water here is
in all probability absent, for which reason a suloy cannot be con-
sidered to be a vertical division line and represents a‘phenomenon
only at the very surface of the sea. Actually, tgé-same isotherms
emerge to the surface at the suloy as already characterize the
horizontal surface of division in direct proximity to the suloy.
The layer of abrupt change characterized by these isotherms in the

vicinity of the suloy hinders vertical exchange between the warm

Declassified and Approved For Release 2012/03/30 - CIA-RDP82-00039R000200150001-3
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of the suloy the horizontal density gredient stipulated by the draw=-

!
|
surface layer of the sea and the deeper cold layers; at the boundary ‘
|
ing together of these 1sotherms hinders horizontal exchange. t

|

Thus the suloy which was formed in the glven case was a zone ¥
N geveral meters wide along which a layer of abrupt density change
intersected the sea surface, this layer representing in the natural

state a horizontal division surface.

As has already been said atove, the suloy under consideration ‘ 4
approached shore in proportion as the night breezes slackened. The ; :
zone of cold water'bordering the shore became ever narrower, The
temperature distribution represented in Figure 3c corresponds to

the moment the suloy contacted the shore,

|
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Comparing Figures 3b and 3¢ it 1s curious to note the fol=
lowlng circumstance: one and the same isotherm (drawn in a thick
1ine) remains connected with the middle of the layer of abrupt
density change, After the abutment of the su}oy upon the shore this
isotherm, and with it the layer of abrupt change, rises several
meters toward the sea surface, Measuring on Figure 3b and 3¢ the
areas bordered by this isotherm and the sea surface we become con-
vinced that these areas have remained unchanged, This fact can
serve as a basis for the assumption that the advance of the suloy
to shore is analogous to the smooth spreading of warm water over

the surface of a cold sea.

Observations of the sea level showed that after the suloy
joined the shore the sea level here did not essentially change.
Consequently the cold water which was found earlier at the shore
did not warm up and did not mix with the warm water coming in hence
from the open sea, but gave place to the warm water. One if left
to assume that after the cessation of the seaward drive the cold
water sinks again to the depths. Figure 30‘confixms this assump=
tion: in the toregoinz diagrams the cold water isotherms were
raised in the littoral zone in the shoreward direction, but after
the cessation of the seaward drive these same isotherms sink toward
the- depths-in the shoreward direction. Direct observations of the
currents also testifiediéﬁat cold water was flowing into the depths

away from shore,

Thus the coastal strip of cold water located between the
shore and the suloy represents a zone where water emerges onto the

sea surface from the depths, is here enriched with oxygen, warms up
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gomewhat, and then partially withdrawe anew pelow the warmed surface

layer of the seds

As was {ndicated above, the motion of the suloy yoward shore
1 accompanied by & slackening of the night breezes. Probably these
two phenomena == the suloy's shoreward motlon and the slackening of
the breezes == are found in two~way dependence. As a congequence of
the suloy's shoreward motion the cold-water area bordering the shore
becomes ever smallers; consequently its role in strengthening the
night breezé, the faster the suloy's approach Lo shore. After the
suloy joins the shore the night breeze is scarcely perceived, The
night temperature of the dry 1and in this pericd obviously becomes

equal with the temperature of the sea.

In conclusion 1t should be noted that even visual observations
of suloys make the results of standard hydrological observations of
the distribution of temperature, salinity and currents in the sur-

face layer of the sea gubslantially more precises

Observations of suloys give @ known representation of the
scales and mechanism of seaward»shoreward drive phenomena and in
some cases indicate the existence of resl boundaries of the seaward

preach of the breeze winds.

Seaward drive phenomena represent a redistribution of water

masses EQQ9241§§ jpflvenceoi a-definive. wind regime. The process

.
P e e s -

of the suloy's shoreward advance can serve as a graéﬁic example of
the fact that after the change in the seaward wind regime the water
masses are again redistributed, rushing to occupy their initial,
natural position, which is characterized Dy distinct horizontal

stratification.

7Y
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Observations of suloys can also provide grounds for theo=
retical regearch on the seaward-shoreward drive phenomena and breezes

in the reglon of the Hlack Sea referred to above.

—
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SHORT REPORTS AND ARTICLES

SHORT REPORID ASD Semree—

A GRAPH TNTERPOLATOR OF WIND VELOCITY AND DIRECTION
FOR STANDARD ALTITUDES

I, K. Troyan

The accuracy of wind determination aloft by the pilot-balloon
method depends not only on the quelity of the observations, but also
on the accuracy with which the obtained data are processeds Prac=
tice shows thal observers often make errors in {nterpolating wind

velocity and direction for standard altitudes.

The following methods for interpolation of this kind are well
knovm: arithmetical proportion, serological ruler, and interpolation
by formulas and graphs, The method which works vest is that of inter-
polation with the aid of an aerological ruler, but, regrettably,
these rulers are not everywhere available, and the remaining methods

are less practical and are not always well mastered by observers.

We propose & simple and operative method of interpolation of
wind velocity and direction for standard altitudes. This method is
not new and has already been partially written up in @ series of
meteorological textbooks as the method of constructing & graph each
time using the processed pilot~balloon data; we Propose, however, Lo
construct a permanent gr;ph-intenpalatg;.

Tor ‘this purpose one must take a sheeb of millimeter [graph]
paper. Below, along the horizontal line (the axis of abscissas) the
wind velocity range is laid out on & scale of one millimeter = 0.1

meters per second; the length of the range 1s LO centimeters. On the

7@
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yop of tne graph, algo along & norizontal 1ine, the range of wind
directions 15 lald out on & scale oné millimeter ® one degree

(Figure 1)

Along the vertical 1ine (axis of ordinates) the altitude
prange 1is 1gi.d oub on a scale one millimeter = Len meterse start=-
ing with the base of ‘the scale gltitudes are nerked off by pundreds
of meters (from the earth up 1400 meters), Bub in order that, one
may also interpolate for high altitudes (above 1400 meters) the
rumerals 1y 2 3, by 5e e 9 kilometers ave inserted in paren-
theses ab the base of the scalej in interpolating in each separate
case fone of] these numerals must be considered the beginning al-
titude. The same numerals inserted above are displaced 1n relation
to the numerals at the botom of the scalee This means that if we
Lake bthe altitude as 00 (that 1S, at the earth) at the pase of the
scale, the altitude on the second horizontal must be considered
equal to 1000 meters (one Kkilometer); if, however, We take the
pase of the scale as oné kilometer, then the altitude on the

second horizontal will be equal vo Lwo kilometers, and SO forthe

Consequently one may £ind on the altitude scale any alti-
tude for which he needs to interpolate the velocity and direction

of the wind. DR

- ——
et o

o man -—

The lines corresponding o standard altitudes should be
drawn heavily on the graph SO that they may be Located more con-

yeniently in inbérpolation.

The graph nust be pased onto thick cardboard or @ plywood
board and covered with a gheet of yransparent plexiglass or celluloid
of the same dimensions in order ghat the points and lines which will

be plotbed in working with it may be washed offe
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Lot us observe the use of the graph=interpolator by examnples.

Example 1. 'Let us agsume that after processing pllot~balloon
observations the following wind veloclty and direction data are ob=

tained for the middle of certain layers:

H v D
L50 52 35
630 948 50 ;

H is the altitude of the middle of the layer in meters, v is
the velocity of the wind in meters per second, and D is the direction

of the wind in degrees.

We are required to determine the velocity and direction of the
wind at the standard altitude 500 meters. Let us proceed in the fol-
lowing manner: on the altitude scale (the vertical at the left) we

locate an altitude equal to LSO meters, on the velocity scale (the

bottom horizontal) we locate a velocity equal to 5.2 meters per

second, and at the intersection of these two lines we place point

1 (Figure 1). We find the second altitude, egual to 630 meters and
the velocity 9.8 meters per second, and at the intersection of the
1ines of these two magnitudes we place point 2, We join these two
points with a straight line, From the point where the line inter-
sects the standard altitude 500 meté?g"fzﬁg.5555&~iinéﬁ~we drop
down below and find the wind velocity for an altitude 500 meters,

which is equal to 6.5 meters per seconds

77
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The direction of the wind for the same standard altitude 500

meters is determined gnalogously, On the altitude scale we find
the altitude L50 meters, on the direction scale (the horizontel &t
the top) we find the wind direction (35 degrees), and at the inter=-
section of the lines of these two magnitudes we place point 3; at
altitude 630 meters and direction 50 degrees we place polnt by We

join this pair of points with a straight line and at the place
where the line intersects the standard altitude 500 meters we
refer up above and obtain the direction 39 degrees for the alti~

tude 500 meters.

i Example 2, Let us assume that the following wind velocity

and direction data are obtained for the middle of certain layers: |

H v D |

26L0 12,7 220 }
3120 16,5 28 ;4_ K

We are required to determine the velocity and direction of E
the wind at the sbandard altitude 3000 meters. On the altitude
scale we locate the altitude 26L0 meters, considering for this pur-

] pose that the base of the scale corresponds to tWwo kilometers and
i : counting off 6L0 meters upward, On the velocily scale we locate

the velocity equal to 12.7 meters per second. At the inter=-

1 -
i -

section of the lines corresp@nding'M{jpgﬁg‘tyo.magnttdaéédhe
place point 5, For the second altitude 3120 meters (considering

b : the base as two kilometers) and for the velocity 16,5 meters per

second we find the corresponding point 6, Now carrying through the
‘ %: operation described above we find the velocity 15.6 meters per

second,

:
:
£
5

.

S

e

Yo

b=
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The wind direction is determined analogovsly, We find peint
7 for altitude 26L0 meters and direction 220 degrees and point 8 for
altitude 3120 meters and direction 2L8 degrees, We obtein for al-

titude 3000 meters the wind direction 2Ll degrees.,

In the case of interpolation of wind veloci&y and directlon
for standard altitudes reckoned from sea level the elevation of the
place of observation above sea level is added to each altitude of
the middle of a layer above the level of the earth, As a result
new mean-layer altitudes are obtained, above sea level, but with
the former dabta on wind velocity and direction., After this the
interpolation of wind velocity and direction for standard altitudes

above sea level is carried out.

In conclusion let us note that the construction of this kind
of interpolator-graph &t any meteorological station presents no
difficulty at all, We hope that the proposed interpolation method
will raise the accuracy of the processing of pilot-balloon observa-

tions,
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A GRAPH FOR CALCULATION OF THE VERI'ICAL TEMPERATURE GRADIENT

M. 8, Gol'dfarb

The propesed nomogram is intended for calculation of the
magnitude of the vertical temperature gradient with an accuracy
of up to 0,01 degree for gradient values from 0405 to 1,00 de-

gree,

The thickness of the layer (4 H) for which the gradient
may be found lies within limits from 50 to 1100 meters for a
temperature difference (A T) between the upper and lower boundae

ries of the layer of from 0,2 to 10.5 degrees,

The nomogram is constructed in accordance with the formula

= AL
=T

stant along [the whole length of] each curve, . For calculation of

for various values of A T which remain con-

*{‘ we need to find the given value of 4 H in meters on the
horizontal scale, follow up along the vertical to the point of
intersection with the curve corresponding to the given value of
4 T, and from the vertical scale \‘rebad off the value of T in

degrees per hundred meters,

Figure 1, Nomogram

g
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EARTHQUAKE RECORDING AT METEQROLOGICAL STATIONS

S. M. Koshcheyev

On 30 August 1949 at 19 hours 12 minutes an earthquake was a
registered at "Nikitskiy Sad" ["Nikitskiy Garden"] meteorologlcal

'

station (eight kilometers from Yalta),

The jolts were rhythmic and frequent, As a result of the
earthquake the ceéiling cracked (the line ran from north to south).
According to the accounts of the inhabitants the chimneys of cer=-
tain houses tumbled down and the walls showed cracks from 0.5 to

10 centimeters long.

Tt is interesting that the self-recorders installed in
booths in the yard of the meteorological station (thermograph,
hydrograph) did not respond to the earthquake, but the barograph,
which was installed in the room, recorded the moment of the earth-
quake with a jolt, registering a deviation from the pressure curve

upward and downward in the form of a dotted line,

We think that if the barograph mechanism is made more
sensitive, the moments of earthquakes can be recorded at a great é
number of points, inasmuch as there are meteorological stations

everywhere,

y3
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DlSTlNGUISHING THE MEZHEN' FLOW IN RIVERS OF CENTRAL ASTA
Z. Vo Dzhordzhio 1

(From a paper on the them nhe Mezhen' in the Rivers of Central

Asia", read at a seminar of hydrological forecasting sections of

ek

7sIP [Central Torecasting Instituta].)

PR

The rivers of Central Asia should be considered tolbe fed

by the melting of snow and glaciers. Therefore let us agree Yo
consider the rivers of Central Asia to be fotnd in the mezhen' E
condition when these primary sources of SUppPlY are absent, and ’
1et us show how oné may distinguish the beginning end end of the

mezhen's I this connection 1et us note that the methods for

distinguishing a mezhen' which have been proposed up to now do

not solve this problem altogether decisively and strictly. Q

The difficulty in distinguishing the mezhen' 18 comprised
in the fact that the transition from the spring (or summer) high
water to the mezhen' in mountain rivers of Central Asia usually
proceeds slowly, and to determine the boundary between them de=

cisively is not easy. After the maximum £1ooded state on the

¥
3
!
|
|
rivers, which is produced by thaw waters, passes, one may con- 1
sider the thawing of the primary mass of seasonal Snow in the %
mountains to be finished., Against the background of a general i
t
abatement another series of small discharge waves are usually | e
observed. The latter reflect the variation of air tLemperature,
in relation to which the melbing of the remains of seasonal Snow

and glaciers is augmented or retarded, This is the first phase

of the rivers' approach 1o the mezhen', Then the discharge

24,
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fluctuation waves become ever less and lees notlceable, & rise in
alr temperature already yields no wave of discharge increase and
brings about only a delay of the abatement, This period may be ; -

considered as the closest approach of the river's state to the

mezhen', Finally the fluctuation of air temperature ceases to
ve reflected in discharges of river watsr, and the slow abate-

ment, at times with small delays, continues independently of the

air temperature cycle, This time may be considered to be the
beginning of the mezhen' period, that is, that period when a

river is predominantly fed by subterranean sources.

The transition from the mezhen' to the high water in
spring is also not always simple to distinguish. Snow melting
begins with the low zones of the basin where there is usually %
1ittle snow, and it gives a very small increase of river flow, E
Moreover, in spring in Central Asia there are often rains which |

nay yield substential flow and make the distinguishing of the

beginning of that increase of flow which is due to snow melting

difficult, Let us note that individual rain floods may occur

in many rivers not only in spring, but also throughout the entire %
cold half of the year, when melting of mountain snow stores and

glaciers does not occurs

s,
———

- . letous consider how we may define the beginning of the

mezhent, ’ [ . -

After the river has ceased to respond to fluctuation of
i ; air temperature the abatement does not cease and sometimes conw-
tinues until the middle of winter or even until spring == until

the beginning of the next high water,

; ve
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The cessation of discharge from melilng gnow and glaclers
may occur as & consequence of the snow stores being already ex=
nausted or of negative temperatures setting in in the mountains,
precluding the possibility of intensive melting of the remaining
snows and glaciers. On rivers whose basins contain no glaclers
and where the altitude of the catchment ares 18 not greab,
cessation of surface feeding occurs ag a consequence of the de=
pletion of the season's Snow reserve, and the mezhen' sets in
very early, when it is still summer (June-August). Rivers with
average basin altitudes and 1ittle glaclation reach the mezhen'
state in the beginning of autumn (September), On rivers wi th
feeding regions located gt high altitudes and with considerable
areas of glaciation in these regions the surface discharge must
cease late (October), It is obvious that for the first two river
groups cessation of surface discharge and the return of the river
4o the mezhen' state can set in long before the air temperature
in the mounbains passes below zero., For the last group of
rivers, however, the mezhen' period sets in most nearly at the
time the air temperature passes below Zero, when the high-mountain

snows and glaclers are cut off from the range of thawing.

For all rivers the transition ‘to mezhen' may be distinguished
without having data on the remaining snow reserves nor the air
- temperature-in the feeding. region, The sharp cessation of surface

discharée may be determined from the daily cycle of the levels and

discharges of the rivers.

Tn a1l the rivers of Central Asia, in the sections close to
the rivers!' egress from the mountain region into foothill valley,

there appears to a greater or lesser degree a daily discharge cycle,

J&
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which L8 connected with the daily air temperature cycle (that is,
with the intensity of melting of snow and glaciers). The dis~
appearance of the season's snow stores or cessation of the melting
of high-mountain Snows and glaciers, together with a descent of
the zero isotherm pelow a certain boundary, has the consequence
that the delly river discharge cycle disappears, This indication
is also placed in the foundation of the method for distinguishing

the mezhen's

The daily discharge cycle may be discovered by three standard
observations of water levels (discharges). But it is especially

clearly seen on limnigrams [depth-gauge records]e

For purposes of checking the date of onset of the mezhen!
and cessation of surface feeding specified according to the daily
dischéfge cycle for rivers which have snow and glaciers ab high
altitudes, as for example Sokh River, one may use data on the
position of the pero isotherm. This position may be defined by
gerological data or calculated using air temperatures at high
mountain stations. For certain rivers in Central Asia one may
use data from the station on Fedchenko Glecier, which is located
at an elevatien of 11200 meters above sea level in a reglon of
greab glaciation and maximum seasonal Show accumulations. We
established, for example, for the Sokh and Vakhsh rivers that
ﬁhg_pygnﬁixigpAfggq_Phe mezhen' to the flooded state and from
the flooded state to the‘Qezhen' occurs approximately when the
sero isotherm crosses the 3700 meter (absolute) line in spring- -
and in autumn, Let us note that the extremities of glaciers in

the glaciation system of the Vakhsh and Sokh rivers have marks

—
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down to 3000 meters (absolute) and below, One may conclude from

this that surlface feeding almost ceased earlier (by 10 teo 20

daye) than [the vlme at which) the whole feeding area is completely

cut off, One may find the explanation of this in the fact that
condi.bions for the melting of the glacler extremities are already
unfavorable in the 1ast days of October; at this time the weather
changes sharply in the mountains, snowfalls begin, the {reshly
fallen snow does not melt, and the thawing of the glacier ex-

tremities cannob yield eny substantial discharge.

The dates of the termination of the mezhen' may be dis=-
tinguished using the same sign -~ the appearance of a daily cycle

in the rivers' discharge.

The essential difficulties in determining the dates of the
end of the mezhen' are, as has already been said, connected with
the fact that in spring in Central Asia frequent rains and rain
di.scharge is superimposed upon the discharge from melting snow,
thus disrupting the daily discharge eycle, In these cases one
may cut off the rain discharge and isolate the snow discharge
from it if one knows the air temperature and position of +the
gero isotherm in the presence of which snow melting in the
mountains is possible. In cases of reciprocal superimposition
of several rain floods with simultaneous passage of floods due
to snow melting, one should consider the end of the mezhen' as
that date when the river no longer returned to mezhen'! dischargés
after the rains and when there was basis for assuming that the
increase of discharge occurred not only on account of rains, but

also on account of the snow melting which had begune

¥9
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SHORT=RANGE FORECASIS IN A MULTI~TRIBUTARY SECTION

Re Ao Nezhikhovekly

Cases where forecaste of levels at & lower point have to be
given not by one or twWo, but by three and more higher points are

often encountered in practice.

1° :

0

B

FiEure 1

Figure 1 schematically shows a case where a forecast for
the lower point D'is given in terms of three higher points A, B,
and C. For such cases the problem of forecasting the levels has
formerly been almost always solved by means of selection of an

equation of the type

H = ai + bH + cH (1)
D A B C

where HA’ HB, and HG are the levels ab points A, B, and C re-
spectively, taking into account the time of run to point D; a, b

and ¢ are coefficients,

Tt must be remarked that equation (1) itself accords i1l

with the nature of the relationship being determinea; moreover the
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work of selecting coefficlents &, b and ¢ 18 an extremely labor-

conguming affair. ALl this explains why in precent times an equa=

tion of the following type has begaun 4o be used in practice:

QD " QA + 'QB + QC ) (2) i ?
or 2
QD " mQA * nQB + kQG ’ (3) é

where QA’ QB and QC are the discharges ab points A, B, and C re=
spectively, taking into account the time of run to point Dj m and |

[ k are coefficients greater than 1, equal respectively to FA' and Fk'

A K |
Fpr

of their outlets, at which points A and G are located); n is a co=

and Fk' are the areas of the catchment basins of the rivers and

efficient greater than 1 and equal to the ratio

i -
|
]
|
FO- <FA' N FC') ll
|
l
FB |
|
Conversion of Qp, which has been predicted by equation (2) \

or (3), is carried out using the discharge curve for point De
Obviously application of equation (2) or (3) is possible only if

;
{
curves of the discharges at points A, B, C, and D are available. \

A11l that has been said above is well,knownAtc“hydrologist—

forecasters, but we should like to note the following here.

e

SRR
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L. In forecagts of the levels ab point D there 18 no neces=

gity for converting grom the Q predicted by gquation (2) or (3) to

Hp on the discharge curve; this conversion leads to unnecessary

errors and complicates the "running" correction which 18 almost

gpplied in short~range level forecasting. Tt 18 more convenient,

as the experience of the Central Forecasting Tnstitute. [2] and

the UGMS [Hydromsteorological Service Administration] has shown, 4

to use & graph of the type shown in Figures 2a and 2D i

Figure 2.

i
i
d
]
ad

)

2 Coefficilents m, I and k are more correctly selected

by proceeding from the correlatioﬁ of discharge norms rather than

from catchment pasin areas.
3, In order Lo shorten the work of calculating with the

polynomial

S ngy + nQp * kg

- ‘ VJ the discharge curves
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ghould be reorganized into the curves

] - f H
mQA r(nA); nQy (.B);

kQC L f(HC).
1 i

In this case 4nstead of determining HA’ for example, from i

the discharge curve QA and then multdplying this discharge by &

coefficient m, we shall obtain the final product mQpe E

The author's work experience on the Yenisey shows that
preference must be glven to utilization of 2 function of the type i
in Figure 2b over wtilization of equation (1) even in & case when .
there are no discharge curves for points A, B, and C. In this
situation 1t will only be necessary to construct curves of the
discharges ab points A, B and C by one or another method. For

this purpose the following methods for construction of discharge i

curves in the absence of raw date cen be pecommendeds

(a) G. P Kalinin's method [2) which allows one to trans-
pose a discharge curve from one point to another with the aid of

the method of corresponding levelss |

(o) B. V. Polyakov's method which makes 3t possible to

construct the discharge curve, knowing the bottom of the channel

and river flood-valley Sia BIS6T RS rrekimEviom; TN HATLNE a- -0 Tt JU—

transverse profile of the active cross-section;

(¢) D. L. Sokolovskiy's method [3] which allows one to

construct a discharge curve by points in groups of three.

1
!
I
i
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We obtaln one point by guperimposing on the coordinate
f1eld the minimum observed level and the discharge calculated
from & chart of isolines of the modulus of ninimum sumner dis=
charge and the second point from deta on the mid-mezhen' level
and the discharge calculeted from a chart of isolines of the
discharge norme We obtain the third point, finally, from data
on ‘the maximum observed level and the maximum discharge cal~
culated for the same frequency as the level with the aid of

methods well known in hydrological calculations,
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3, Sokolovskiy, Do Ly Hydrological and Water-Conservational
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OBSERVATIONS OF RIVER WATER TEMPERATURE

T, Ya, Liser

Data on water temperature in the autumn period, one the eve
of ice formation, present greal interest for hydrological fore=
casting., These data enter the hydrological forecasting depart=
nents of UGMS [Hydrometeorological Service Administration] in the
daily hydrological telegrams, dub, regretiably, they have essen-

tial shortcomingSe

The fact is that in the majority of cases the ohservers,
since they have made their observations from the shore, register
a water temperature which is only charscteristic for a small off-

shore section.
There are two causes for such & situationt

(1) observers carry out the "leaching! vadly in respect 10
observations of water vemperature and in their inspections of water

meter sbations pay 1ittle attention to this aspect of observation;

(2) even when the directioné of the "Teaching" are carried
out it is the water temperature of the offshore zoné which is re-
corded, In doing this it should be taken into account that ob=
servations are often conducted in a zone influenced by bribu=
taries.

Tnsofar as ‘the information on water temperature obtained
from the stations does not give & correct picture of the river's

thermal regime effective ubilization of it is also hamperede

o
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on the bvasig of the work experience of the Hydrological
Forecasting Department of the Krasnoyarsk UGMS one may make the
inference thal the information on water temperature obtained i8

used extromely s1ightly. Moreover, 1t is sometimes misleadinge

Tn spite of the importance of obtaining reliablé data
on water Lemperature no practical steps have yet been taken in

this direction to dates

An experiment in obtaining representative water tempera=
ture data was made by Krasnoyarsk UCMS. With this purpose di-
rections were given 4o selected base stations in the autumn
period of 1947-19L8 for making supplementary observations of
water temperature. The latter were to be conducted at & dis=~
tance of 100-200 meters from shore with the thermometer immersed
to a depth of 1-2 meters. The data obtained were communicatéd

daily to the Hydrological Forecasting Department of the UGMS.

Ten such stations were selected in all on the Yeniseye
Analysis of the supplementary observation materials in the 1947~
1948 period allowed one o conclude that these data are of greab

value,

Thanks to the fact that the water tLemperature observations
were carried out qupgd the offshore zone, they reflected well
enough the Lemperature o£ &he whole strean. The water temperature
according to the supplementary observation data was usually higher
than the temperature in the shore 2z0ne; the temperabure difference

was as high as three degrees (Table 1)e

"\A

- Declassified and A
pproved For Release 2012/03/3
0 : CIA-RDP82-00039R0
00200150001-3



¢ ) Declassified and Approved For Release 2012/03/30 : CIA-RDP82-00039R000200150001-3 kM

TABLE 1

Water Temperature of the Yenlsey River (1.948)

Water Temperature in Degrees Centde

grade 8
200 meters g
Point Date at, shore from shore Difference : L
Krasnoyarsk October 19 3,0 L0 1,0
Yartsevo October 7 5.2 8,2 3.0
Turukhansk  October 15 1.5 2. 0.9
Ust'-Port October 12 6,0 6.6 0.6 1 »
Ust'Port October 13 3.3 6.1 2.8

As & characteristic example one may cite the water tempera-
ture observations on the Yenisey at Dudinka (the lower stream).‘

Here, during 19L6, observations were conducted at the shore, in

the zone of influence of the Dudinka River, which flows in at
the side. The water temperature fluctuated sharply and showed
no coordination at all with the onset of ice formation. Be=-
ginning with 1946 observations were conducted here from the
) expeditionary launch Giprorechtrans via an excursion out on the é
Yenisey River where the influence of the Dudinka River is ex-

cluded. These data turned out to be representative and there-

e e e RS
-

fore free from the shoqﬁggmings.éﬂdfcﬁﬁéﬁfébove. “Toreover,

s ksaf.‘—»»
\

R attempts to utilize them for forecasting the beginning of ice

formation at Dudinka were successful.

9
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On the basis of what has been written one may conclude that

supplementery observations of the water temperature in the middle

part of a river current are positively expedient and egsential,

Tt seems to us that the question of designating a network
of points within the reglon of activity of a UGMS where repre=~
sentative observations of water temperature must be conducted
(with the assurance of floating equipment for these points) has
come to a head, In addition, instructions for the conduct of
such observations should be compiled, In the working out of the E }
instructions the periocd during which the supplementary observa- | 4
tions should be conducted should be estoblished. For purposes |
of hydrological forecasting, observations are necessary in the : ?
period from the moment the water temperature drops until the be-

ginning of ice formation,

Tt is essential to point out that the problem posed is
of primery significance for the great rivers of Siveria, which

present the greatest interest for navigation, f

It should be noted that water temperature observations |
can be successfully conducted by the Qessels of the river
flotilla which are out on voyages, In this connection it is

essential to establish contact with the appropriate organizations

of the Ministry of River Flotilla,

— ettt s
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PROHLEMS O

OF I18 SEITING

A5, Ofitserov B

When some obstacle to & current 1s immersed in it there

forms in the surface layer of the current & dead zone w.th extre=

I
|

mely small or even 7810 veloclties, This dead zone influences the »
speed of growth of the ice sheeb in a definite way. FYor this rea=
son study of it may present not only theoretical, bub also pracbi-
cal. interest. And it was precisely practical probl.ems which sti=
mulated us o conduct a small gtudy of this zone in laboratory 5 ]

; conditions and. i1 nature.

An hydravlic trough ol recltangular profile 9,0 meters long,

0.5 mewers wide and 0.25 meturs deep was used for the laboratory
‘ work, Through this trough water discharges Q of {rom 3.2 to 30
1iters per second were allowed to pass, withcepths H of from 57
to 223 millimeters and velocities v of from 0.036 to 0.53 meters
per second. A metal sheet UWO millimeters thick with a norizontal
lower edge wus immersed {rom above into the stream. This guard [
was 0.5 meters long and spanned the whole width of the stream, The

depth of immersion S of the shield into the stream was measured

in relation to the actual. water Jevel line. The dead zone was

S {

measured along the length L haitE, from bhe Shisld To “the -up= =~ =wx - £

e s _.,..,_,_....,...—....,_..M.a”"'y ’ !
per edge of the water head., The boundary of the dead zone was i

i

always sharply defined, and measurements of L were conducted with '

1

an error which did not in any case exceed 5 millimeterss,

We conducted more {han 250 experiments with the obstacle

which sparmed the whole widbh of the stream. They all lay in ‘the

A

L
7
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raglon of Reynolds numbers (Re) 3900=37500 and Froude numhers (¥r)
0,00061.-0,297 and were carried out with water temperature from ' |
2,2 o 3.8 degraes. ‘
: i
The research resulls were processed and gave law conformi- % -
ties analopous to those pvesented in Figures L=l ﬁ

fipure 1 reprosents the function L/8=E(H) fov various Q with
§/H=0,05, One may geduce from it that with jnorease ol the depth
of stream the length ol the dead zone lncreases, and with depth of
gth ol the desd zone decreases with

stream rem:l ning the same the leng

jncerease of ‘the current velocity.

‘ L/s £3.2 liters/second
i 1,0 livers/second ‘
' 8.0 i
| 17.8 '
' |
, 30,0 liters/second g
// H millimeters e

FIGURE 127"

Figure 2 represents the function Lef(a) for Re=5,0003 Fr=0.0037 ﬁ

lationship that with increase of

and 0,009k it follows from tiis re

Declassifi
sified and Approved For Release 2012/03/30 : CIA-RDP82 00039R0002001500 ‘
- 01-3



\

D -
‘eclassmed and Approved For Release 2012/03/30 : CIA-RDP82-00039R00200150001 3

/
the immersion depth § of the ohstacle the length of the dead zone %
4 :
inereases, and the growth of the dead zone slows down a8 the depth l” ' 1
L E& q
of immergion of the obstacle increased. i |
' i
o i ¥ ;
TICGURE 2. 7:
!
From Figures 3 and L, where the functions L/S=£(8/H) for ’
- -
Re=5,000 and 31,250 and Ir [rom 0.61°1077 to 6,0*1077 and from
0.030 to 0,297 are presented, it is apparent that 1/S decreases with '1
increase of Tr, and with increase of the relative constraint of the o 1
: current the role of kr decreases. b ‘
|
g
; {
H 1
- § i
. '
o ! i
i FIGURE 3. ;
; | /o0
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FIGURE L.

From the graph compiled from sections of the curves in
Figures 3 and L, and representing the funclion 1/s=f(Fr) for s/4

=0.01, 0,05 and 0.1 (rigure 5) it follows that L/S~>0 as ¥ L.

FIGURE 5.

ia e . - . . - -
-

.- e ——————

i

In the case of an obstacle which does not span the whole

width of the stream the length of the dead zone, as the experimernts

' showed, decreases congilderably. Thus, if the width of the stream

& ; /9 |
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FIGURE L.

iong of the curves in
Fran the graph compiled from gections of the curv
| /sef(Fr) for S/H
Pigures 3 and |, and representing the function L/S=f(Fr) fo /

g a iy ~>
£0.01, 0,05 and 0.1 (Figure 5) it follows that 1/8~» 0 as Ir »Lle
. ) . . =]

M

FIGURE 5.
In the case of an obstacle ‘w1:1ich does not span the whole . —- ~-- -

Wl th. £ S S
dl’ of he gtream the 1811%1411 of the dee‘d zone, as bhe expeJ:lILenb

T if i the stream
showed decreases considera’bly. lhus, if the width of
]

/o |
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lg designated as B, the width of the geps =8 L and the length of
the dead zone when the blockage is complete is teken as unity, then

the variation of I caen be represented by the followlng datas

b/B 0 0,02 o.04 0,06 0.08 0,22 ]

L 1 0.6 0. 0.25 0.15 0,08

In front of the yap itself the length of the duad zone ig ﬁ
stil). less (by 30-50 percent); with b/B> 0,1 there is no dead zone
at all opposite the gap., In the presence of gaps in the obstacle

the veclocities in the dead zone increase with increase of b/l

Measurements of the thickness of the dead layer with the
aid of dyes showed thal in laboratory conditions it amounts to ~ :Q
1 millimeter. Observations of the variation of the velocities of
the stream under the dead layer showed that the gradient bq@}{ ; ]
in the dead layer and under it are extremely great and the actual
velocities of the current under the dead layer are established : i

close to the layer,

In the case where a series of obstacles were set up along :i
the stream it became clear that, independently of the density ;é f
of distribution of the obstacles, if S/H was the same for all
of them, the length of tne dead zone in front of the first obstacle
remained unchanged. It was shown, further, that behind the ob-
stacles the turbulence of the stream is increased, and with other
R conditions remaining identical the length of the dead zone in front
of the obstacles following the first is always considerably less than

in front of the first.

The experiments in natural conditions were conducted in Pebruary

fo2
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and March on a river 9 meters wide, with an average depth of 0439
meters and an average veloelty of 0.2 meters per second, JFor this g
river Frs0,02 and Rewr3,000, The obstacle was first solid, and ;

then with gaps of 0.5 meters at the shore.

Prom this research it wus shown that with S/H% 0,2 the length
' of the dead zone Ls0.5 meters or 1/s & 6,0; in the presence of an
opening the dead zone siortened, and oppostie the opaning Lt was
absent. It was shown, further, that formation ol an ice sheet on
the dead zone procceds Jusht as fagt as on a standing roservolr, and
that the ice sheet ilself creates a dead zone, he lengtn of the
latter in the experimental conditions levelled out to 0.1.5~0.25

meters. Lhe presence ol waves eliminates the dead zone.

In general the research showed that a dead zone is formed
by the ice sheel itself and that it serves as a zone ol prepara=
tion of the water for freejing. The longer bhis zone, the faster,
all other conditions being equal, will the ice field grow; in
other words, the smsller the Fpoude number for the stream, the
faster the growth of the ice rigld on it. The speed of expansion
of the ice sieet is apparently inversely proportional to the square
of the current velocity (fr= __\%2_1‘_).

g

sy applying an obstacle, one may speed up the setiing of the i
b

ice. The depth of immersion of the obstacle in the stream, inasmuch

—— ——— ) -———’—-M-'-""_"'.—v- - s i
] /as {Te exparsion ol the ice field 1s hasically stipulated-by-the - -- - -- !
"
/-/ dead zone which is derived from the ice field, can be.for this pur-

! 2
pose as small as one pleases. The nunber of obstacles car be

i limited to one.

(¢3
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FROM '"METEOROLOGY AND HYDROLOGY'S" BDITORIAL OFFICE

The editorial stafi of the jJowrnal Meteorology end Hydrology"
is informing the authors of articles sent in to the information col=-
lection "Meteorolepy and Hydrology", which was published untdil 1950,
that the editorial stafl is glunc.:ing through the information collecs
tiont's portfolio and is reserving to itsell the right to select cer-
tein articles for placement in the journal "Meteorology and Hydro-
Logy"e he artlcles which remaln arter the select on, unsuitable
for printing in the journal on account of their great Lulk or for
any other reasons, will be divecued to Gidrometeoizdat [llydromete-
orological Publisning House] with the recommendation that some of
them be placed in Hydrometeorological Servicets iniormation collec-

tion which is to be published by Gidrometeoizdat as the material

is accumulated.
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CRITTCISM AND BT BLIOGHAPHY

V.V, ARISTOVSKIY N DROMEL LG l.l“n‘)'l'}\\.L!\‘L‘]‘.(‘:NS AND GL)NS'L‘RUU'I‘IONS“,

ul DROI"H‘J‘.L‘U.&)]LZlWL' s LEN TNGRAD, 1949 .

Hydrome’haorolo;;;i.cal publishing fouse's {sgue ol Lhe book belng ‘ .
veviewed, which is the rirst printed course 1n oonsbruu‘blona’_l_ hydro-
natlry, must be welcomed in avory Waye This book, which is on the
whole nob badly com\‘osed and excellently pub.\.ished in a Wig edition 1
(10,000 cop.tes), will andoubteddy ¢ind broad a‘tppl:i.cu’L:‘Lon, Lolh as |
a bexubook for Lraining gnyineels and as & prau‘bi(.:z\l nandbook for
workers in Lhe GUGMS {rain Al.i.lxlin:‘u;tr.-at,.'\.m Hydmm«zLeorulo:.;ical Ser-

vice) hyd:t‘onm’eteorolog_:;'w.a]. network and in ue&ar'bmenbal or, anizalionss

The Look gonsists ol Lwo parise Phe first preats questions
ol installation and calowla tion ol \'\ydromet‘riu layouts and includes
Lwo chaplerss (1) buil ding operabions and (2) jnstallation and con-
slLiructi m desige A shorb desci plion ig plven nere ol pmduction
methods for voard, pile, stone, concrete and metal jobs and basic
information on construction mechan ics and strengih of materials is

cived, Lhis part is riehly 111ustrated with drawings, diagrams 4

and calculated examplese

The second part ol the book gives & description of hydrome-= ;
tric installations and constructions of various types with photo=

graphs ol M\t—;.’xr’o‘péf-arti.ng 1ayout and diagrams and outline sketches

of their principles. Almost all the model designs and cahcl;e‘be
exanples of hynmmc'tric installations presented here are derived
rrom those pu‘ulished in the GGI archival works. Tt would nob have
1 superfluous o have menti.oned ghis in the roreword to the

Leey

book 88 well as in the texte. .

vJ‘
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The fact that the book will find broad application compel.s
one Lo approach its evaluation especially attentively and to nols
in it, together with great and indisputable virtues, & series of .
more or less essentlal shortcomings. he latter, in our or.inlon,

boil down to the followings

first Part, In section 1, chapter I, the autior analyses
the production of earthworks and in particulor ol water drains {rom
yrenches. In connection with tinis, after having dwelt briefly on
various methods ol artificial stren;thening of uhe ground (refrige-
ration, silicabion, cementation and bitwninizatin) so as o guarantee
jts impermeability vo water, the author speaks just as oriefly aloub
the water drain as such. Mearwhile in hydromelric congtruction
practice it is in many cascs precisely the correct organization of
waler drainage which acquires essential. significance, whereas not
one ol the above-enumerated methods tor artificial peinforcement
of the ground is ¢.nerally applied. It would have been more useful
to dwell in more detail upon the characteristics ol ‘the various
pump systems which a re applied for walter drainages, upon their dis-
charge, operation tfeatures, etc., and upon the question of just
what pump systems are most convenient in the conditions of hydrome-

tric installation construction and why.

In section 2 (pile jobs) the author dwells in excessive de-
tail on the driving ol piles with the aid of manual and sleam pile-

drivers, which are not generally used in hydrometric practices

In dealing with concrete jobs insection 3, the rules for
inspection and storage of cement, the simplest field tests and the

care of the concrete alter [removal of] the vaulting cell ought to

/o6
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have been dwelt Upor. Tt needs Lo ve noted that in & cage where

the quality ol the cement 1s wniknown oF arouses misgivings, &

r1eld Lest of the concrete 18 extremely importants Tt is not
pointed out thit waber walch containg orpanic fpurities (swanp, and

somebimes lake, waler) is not good for concreteo

Tn geclion L, chapter I, myeLal jobs and congtructions®, it
ig printed that "ilvel assemblles are applied especially oiten, on
account of the sinplicity of rivebing Jobsh, and further: upor small
hydrome'w'ic installations which are being carried oub al the hydro-
metric stations themselves pivet jobs ar preferab'.l.e Lo welded"s
One can goarcely apree entirely with this point of view, The pro=
cess of riveting is compleXx erough; LU demandgnill or hand manu-= E
facture of the rivets, the dprilling ol a vreat numver Ol holes ard, |
above all, can pe execubed only Ly e/.pe‘:-ienced, qualiried master
craltsmen, who T€ not easy to rind in the conditions of ‘the rank-

and-file hydr-ome‘uric gtablon.

AL the sane tire Lhe author, aiter having spoken inoetail
aboul rivet joinings, mentilons welded ones only very priefly. It
seems TO Uus that both the one and the other should have been written

up, in any case, in equal detaile

Tn section 5, chapter 1, the author asserts that it is possi-

ble to drew up an engineeriny design alone for_hy dromemj.z’-ip_si@_l_}_:— \ L
——— ; L
tionms. Lhis is completely incorrects In designing these installa - : -"

tions one may somebimes confine onself to & set of design specifi-

cations alonei, without having drawn up an engineering design, but

never the other way around. The compilation of design specii‘ica‘oions

is, essentially, fundamental ; and moreover is an extremely :'mportant I

stage ol designing. !
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Chapter T is entirely devoled 1o the theory of and examples
of calculations for, hydrometric installatlons and constructions,
Tt wag absolutely necessary to place it in the book, and on this
score one must agree with the author, who writes in the foreword
thst "into the course there enters basic inlormation from seo
strength of materials and construction mechanics, transformed and
i supplemented for application to the particular features ol hydro-

metric installations", The only incomprehensible thing is with
just what information the author hus supplemented the universally
known statements from strength ol materials and construction mecha-
1 nics which he hos writuen up., It is also completely impossible to
] understand why in chapter IT, which treats hydrometric layout calcu-

i lations, no reilection at all is found of:

(1) hydraulic and hydromechanical calculations lor hydro-
metric pressure instal.ating;

(2) calculations for boat and ferryvoat crossings, which
are very often encountered in hydrometric practice (there is no
description of them in the second part of the book either);

(3) calculations for hydrometric installations and the
principles of their design in a permatrost zonej

CRNY (L) calculation and principle ol design of winter=-proofing

T T J + ' .
e e _griangements for hydrometric installations.

The question of regulation of the natrual discharye of hy-
drometric pressure installations, which has great principal sig-
nificance and yields ivself easily to calculation, is nol elucid:ited
either. 'he failure to calculate this circumstance may strongly ;
affect the accuracy of discharge calculation and bring to naught i

the whole preeiminence of thin-walled weirs as precision measuring 1
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devices, It should Le noted that in the gecond part of the book,

in desecribing speclitic (projected and acuomplished) hydrometric
jnstallations the author does clie exanples of thelr hydraulic and
hydrotechnical calewlations. However, 11 would have been more
correct to place the mentioned exwnples in chapter IT of the lirst
part. There too should also have been cited the buslc postulates

oii the theory vehind these caleulationse A disproportionately Jarge
place is set aside for the theory ol enleulation of the durability ‘

and suability o. installations.
second part. In secbion 1. nputomnatic water-level recorders":

(2) Yhe instruction that 'Mthe comnecting pipe is laid below
the depth to which the ground freezes" is not always feasibles
Tnerefore winterproofing of the pipe or conservation of the whole
get-up durlng the winter (as is usually done in laces with severe
winters) ought to have been specitied.

(b) The consbruction of a Wig booth (L.5 x 2,0 x 2.3 meters)
above the self-recorder shaft is not compulsory; in conditions
wheve the self-recorder does not run in winter time a small case
for the instrament itself is frequently erected above the shaft

(see for example Figure Xxkk 131 and 1L5).

Tn secbion 2, ydrometric bridges and pipe crossingsts

(a) It is corvectly noted that a pipe suspended on Lwo cables
is preferable in performance 4o a one-cable pipe. It is incompre-
hensible why a one~cable pipe, which is less convenient and not safe,
is described furtner on in ‘the book.

(b) It is recommended that the lowerlimit of the diameter

of a Llock for suspension of the pipe cable be determined by the

1
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formula Dal00 A o This formula, uLaken from cablewsy construction

nob ap;'xli.cubla o hydrom@tric crosslngs. eure 20

practieo, 18

ghows & pipe sugpended on & cable 20,4 midlimeters in diameters

Accorddng 0 hydrome'bric experience the block diametexr demanded by

the awthor is excesuively greal (the diameters of the pdividual

wlhres, depending on the Uype of cable, can vary Lrom 1,1 to k

millimeters, and the block diameter, consequently, Lrom 0.5 1o Leb

mebers).

(c) the pipe crossing illu:s'bm'bed in the same Plpure 130 has

a sag ol )y melers for a span of 100 melerss guch a 1large say creaves

gerious operation difviculties. The GUL recommends {hat the cable

e tightened until 2 sag is obtained which is equal O 1/50 = 1/100

of the 1engbh of span, which is achieved without ey, ential increase

of the cavle diameter oY I'ein;f.‘or‘cemem; ol ‘the guppore

(a) The author considers that "for larze pipe cable lengths

-~ over 250-200 meters == 1t is more rabional nov Lo lasten the

cable ab one of the shores and to provide it with & welght which

automati.cally compensa‘bes Lor variation of the sable length with
yemperature fluctuaw‘;.‘xon". pipe crossinygs as Lony as this ace not

c:ons‘bruc’oed. To make bhe cable balance with the pipe and men would
pequire & 1oad no 1ess than 10 tons in welghl, which renders such &

desizn um‘ea’.\.istj_c.

Tn section 3 “Meaxsurement weirs and Troughs"j

(a) Figwre 13)a does not, show the Verkhneusad‘yevskiy welr

ays beloW the picture), but a welr on Central Ravine.

ites that studies of the glib

(as it 8
(b) In 2 Pootnote the author WY

welr have ghown 1t8 msatisfactory qual‘mbies and. that it is preferable

Lo use & radial wells This remark is completely correct, and therefore

/e
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1t wowld have been more useful Lo

present in tne book the data on

the redial weir, wileh was studied in detail by the GaT in 1oh9.

T4 is to the point Lo say that the formulas for deternination of

‘

the discharge of water through & slit weir pertain o a welr with

an angle of 9 degrues 32 minutes,

and nob 10 dejrees; these fore=

mulas are anreliable and iU wus worlhless to present them.

(c) In the interpretation of Dele Sokkolovsikiy's Lormula for

deteruination ol the mximal disch
(2L9), parameter A is incorrectly

snow=-melting.

arge of the 3 pring high water

called Lhe maaimal intensity of

(d) In dealing with the hydrotes mical calculation the au-

tnor only speaks ol the necessity

a general picture of infiltration

of carrying it out and presents

under a weir. As & method of

calculabion, construction ol a hydrodynwnic grid is recormended;

tne autrnor presents no j1lustration oi the construction. Mean=-

wiile the congtruction of & hydro

comp, € arrangements of undergroun

dynamic grid (or more or less

d contours presents congiderable

difriculby. Ab the same time such arrangements (for esanple bottom

controls or pafile controls equipped with teeth) are al together

mechanical caleculation the suf fic
easier fragments method of Academ
also have been presented.

(e) As an arrangement for
nydraulic jump the aubhor descrid
far nob always the best means, si
in the volume of concrete and ear
pressure. Tt would have been app

indicated other, easier and no les

possible in hydrometric practice and there exists for their hydro-

iently accurate and incomparably

ician N.l. pavlovskiy, which shoul.d

guaranteeing the inundation of an
es only a jet well, which is by

nce it Lrings ahout an increase
thworks and an increase in counter-
ropriate for the aithor to nave

s effective types of dampers

i
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(apron, Senkov heum),

(£) Almost nothing Ls sald about orlb construetlons in weir
installations, Meanwhlle installations of this typa should find
broad application in permafr.st conditions.

(g) In weir instellations an arvangement ol drain pipes
Jolning the uoper waler with the under ls wonpulsory; somathing
should have been written about this,.

(h) The inverse slope o the bottom ef the dlscharge funnel
of a hydromelric trough amounts to 0,166, nol 0,084 (the error in
tTnstructions for Hydrometric Siations and Posts", numbur 6, part
T1, is repeated in this book).

(1) The formwla for determination of the discharge of water

[lowing through a hydrometric trough is given incorrectly,

The section "Artificial Control Cuis" (section L) is worked
out extremely sketchily. Only general indications from "[nsuructi ons
for Hydromeuric Stations and Posts" on arrangement of control culs
and a description of two designs developed by the GGI are presenteds
In particular, there are no concrete directions on the layout of

the simplest control chamnels,

Uniform terminology is not always maintained in the book.
For example an automatic water-level recorder is often called a
limnigraph (an obsolete and inaccurate term), the terms "level®

and "horizon' are mixed, etc,

One should not conclude from lhis enumeration of omissions
and errors discovered with careful scrutiny that the criticized
book is not of good quality; they only testify to some of the places

where the work is unfinished, especially in the second part, This
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is a plty, when these omigslons might have heen quiekly and easily
corrected hefore the book vasd printed, had LU hewn submilted to e~

Limdnary di.scussion.

gince the Hydrological Inetitute [gar) is the central méthodﬂ
organ in the rigld ok hydrometry, administering all hydrologiual
works in bLhe GUGMS network, one may express the wish thut Gldrome-
teoizdat had draibed QUL to peview manuals and Lextbooks in hydro=

me Lry.

0.N. Boxsuk, AJRe Skuye

1B
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