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Transliterated station list by number is presented on page 349
of translation

FREFACE.

"Handbook on climate cf the USSE" consists of 34 issues,
compiled by the administrations of the hydrcmeteorolsgical service
according to a unified program and the procedure, deseloped of the
main geophysical observatory im. A. I. Voeikov and by the affirmed
editcrial board of GUGMS with the Council of Ministers of the USSR
under the direction of corresponding member of the A3 USSR M. I.

Eudyko.

Each issue of handtook consists of five parts wiich contain the
characteristics of the ceparate climatic elements: part I - solar
radiation, radiation balance and sunshine, part II - the temperature
of air and ground, parts III - the wind, part IV - a.r humidity,
frecipitation and snow cover, part V - cloudiness ani atmospheric

fhencrena.

“Handbook on climate cf the USSE", iss. 3, cove:s the territory

of Karelian ASSR, Leningrad, Nocvgorod and Fskcv regions.

This edition, part 1V, consists of three sectioas: sa2ction 1
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contains information on air humidity, secticn 2 - on atmospheric

precipitation, saction 3 - con snow cover.

Handbook includes the materials of the oktservations of
meteorological stations and posts, which exist at pr:sent or existed
sometimes earlier in the territory of Karelian ASSR, Leningrad,
Ncvgorod and Pskov regicns (in section 1 - cn 110 stations, in
section 2 - on 416 stations and posts, in secticn 3 - 136 to stations

and pcsts) .

Material is represent/presented in essence on szparate stations
in the form of tables with explanatcry text in each table or in the
greup cf tables (similar according to the procedure Jof treatment or
according to the representation of materials ir them, In section 2
7akle 4, it is obtained as a result of the correspoading statistical
processing are long series cf observations in tte geaeralized form on
two regions - Karelian ASSR and Leringrad, Ncvgcrod ind Pskov regions

cegending cn average characteristics.

In the text part of each section, is given the short description
cf common/general/total laws and ccnditioms/mcde of the containing in
it cell/element acquaintance with which is useful for the correct use

cf the placed in this publication material.
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In this edition data on to humidity, atmospheri: precipitation
and sncw cover ar2 represent/presented with considerable
compl eteness; furthermore, are tables cf prckabilitizs ani
calculation data which are comprised taking intc account the
requirements of many branches of naticnal eccncry. z;}or obtaining
the climatic norms as fundamental period, is accepte:r the period of
1891-1965 on atmospheric precipitaticn and snow cover and the period

cf 1936-1963 on air humidity.
Fage 6.

The Table 4 sections 2 is prepared in tle marn geophysical

cbservatory of the Dr. of geographic sciences A. N. Lebedev.

Tables 2, 8a and 9 sections 2 are calculated wich the aid of
punchcard tabulators in by Novcsibirsk branch cf NIIAK unier

leadership by Cand. of the geogr. sciences S. A. Kosainskiy.

“Bandbook on climate of the USSR" Iss. 3 part IV is prepared for
the press/imprint: on the territory KASSR by the colleagues of
Fetrozavodsk hydrometeorolocic cbservatcry - by the -hief engineer T.
A. Pusan, with participation of senior technicians A. .V. Malysheva
and V. G. Bodrina, technicians M. I. Zuykina and V. ). Podvolokina;

cn the territory of Leningrad, Novgorod and Pskov rejions by the
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cclleagues of Leningrad hydrometeorclogic clservatory - chief of the
climate section A. T. Bychkova, chief engineer 2. D. Lozhkomoyeva,
engineers L. A. Malinine, V. S. Kalacheva, wit}t participation of
senior technicians A. D. Zyryaeva, L. N. Smirncva, N. I. Vasil'yeva,
technicians T. A. Astaf'yeva, A. M. Aref'yeva, N. S. Kuznetsova, G.
I. Chichikalova. The cormon/general/total leadership of work and the

critical editing is produced by A. T. Eychkovoy.

Scientific systematic leadership in the prccess of the
preparation of handbook was carried cut by a scientitic worker of the
divisicn of the climatology of Main Geophysical Observatory im. A. I.

Voyeykov, L. G. Konyukova.

The ccmmon/general/total scientific systematic Leadership was

carried out by Cand. of tke geographic sciences V. V. Orlova.

w-— .
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Page 7.

Ccrposite map of the issues of "Handbook on climate >f the USSR"™,

46 66 85 105 146 166 60 188 70

Y, 2 ¢) HynGonues /P 3
40| 13 [] X /\( ‘
S
\ 14 \& p - Owmc

(w TOHANCH ®
e 5 ! 23,/ A
1. Jee / 18 ¥) .\:3” Ky ad”o'f"
) . ,.'A AV DKy TCH— ;\ \ |40
30\ o ¥ o ‘ W g~ /28
((O'ACAT-::G:‘A A @Y LR . \/BnagusoCrok
" " T@new. .Anr{A a LL
> Lol S ‘32_ .,»37/? '
/ ‘( Aywanoe
/ - \
55 75 85 1ns 136

Key: fa). Riga. (b). Tallinn. (c). Murmamsk. (d). Viinyus. (e).

Lepingrad. (f). Arkhangelsk. (g). Finsk. (h). Kiev. (i). Yoscow. (7).

Kishimev. (k). Kursk. (1). Gor'kiy. (m). Yakutsk. (n . Majyadan. (o).
Fetrogavlovsk. (p) . Rostov-cn-Don. (q) . Kuybyshev. (c). Sverdlovsk.
(s). Thilisi. (t). Omsk. (u). Yerevan. (v). Eaku. (w), Novosibirsk.

(x). Krasnoyarsk. (y). Irkutsk. (z). Chita. (aa). Yuchno-sakhalinsk.

(bb) . Khabarovsk. (cc). Ashkhabad. (dd). Tashkent. (2e). Alma Ata.

(££) . Dushanbe. (9g). Prunze.

(hh) . Vladivostok.
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Fage 8.

BRIEF CHARACTERISTIC OF HUMIDIFICATICN.

The territory in question is arrange/lccated on the northwest of
the Euwropean territory cf tke USSR. On larcer part ot its surfaces
fredceinate lcwland with absolute marks 0-1(C ma In north-east KASSR,
is arrange/located the White Sea lowland. In the souch of this
republic, is separate/liberated the Olcretsk lcwland,. which adjoins
within the limits of Leningrad region the Svirsko-VolLkhov low place.
Lowlands adjoin the Gulf of Finland, lagoda and Pskov-Chudskoye
lakes. In the center section of the leningrad and nocthwestern part
cf Novgorod of regions, is arrange/lccated vast Volkaov-Il'menskaya

lcw place with Il*men lake in center.

fogether with lowlands here there is a whole secies of

elevations and elevated corrugated plains.

On west and northwest of Karelia, are risen the southern part of
the mass of Maans21'kya (peak - mountain Nucren, 758 m) and the
Western-Karelian 2levation (medium altitudes 18(0-250 m, separate to

300 m) . Plains relief with the very considerakle fluctuations of

relative heights has northtern lake regicn.. Cn Crega 1sthmus are
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separate/liberated Orsh and Shokshin ridge/ranges. 01 Karelian
isthmus is arrange/located central Karelian elevatiou (height more
than 100 m, peak 205 m). To south from CGulf of ¥finlaid, is raised the
€ilurian (Ordovician) plateau, which to the side of sulf of Finland
treaks itself by the covered step (glint), and from ctemaining sides
gradually it pours with the adjacent to plateau Luzhsko-Oredezhsk

plain.

Unlike low western part, the e€astern part cf Psckov region is
characterized by the hilly relief cf Luzhsk hill, Suiomsk and
Bezhanitskaya elevations. In the eastern parts cf Leaingrad and
Ncvgorod regions by abrupt/steep step to the adijacent lowlands are
risen the western spurs of Valdayskaya elevaticr witai trusz altitudes
withig the limits of Novgorod region more than 300 and 150-200 nm

(reak 289 m) in Leningrad region - Tikhvinskaya ridge/range.

According to natural conditions the almost entire/all
examinesconsidered of territory. The greatecst extent of forests is
characterized by Karelian ASSR, Leningrad and Ncvgorod rejions (more
than 500/0). Especially gcod forest they were preserved in the
eastern parts of these regicns. By the smallest exteat of forests is
characterized Pskov reqgion (less than 270/¢c). According to the
charadter of vegetation in entire territory, predominate coniferous

of forest - fir and pine with the impurity/admixture of small-leaved
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Icck/sgecies; as soon as in Pskov region they they displace by fir
foresty/scaffolding with the impurity/admixture cf bruoad-leaved

rock/species.

Fage 9.

Most distinctive features of the entire territocy in guestion is
an enormous quantity of the water tasins: large and small lakes,

large and small rivers and different water flows betieen lakes.

The ncortheastern part cf Karelia washes by whitez sea, in the
west of Leningrad region, deeply submerges intc land the s2astern part
ct Gulf cf Finland. Here is arrangeylocated largest ian Europe -
Lagoda lake and large parts of the sesond largest lake - Jnega. On
the west of Pskov region, is arrange/locatec also suiLficiently
considerable in magnitude - Pskov-Chudskoye lake. In the western part
cf Nowgorod region, there is Il'men lake. Besides these lakes, is
almost on entire territory scattered many smaller lakes. IS
esgecially rich in lakes Karelia #wkere them is countz:d more than
' 43,000 of which 3/4 are arrange/located between latitudes of §3° and

66°33* N. In the territory of repuklic, is taken intyu account more
than 11,000 of water flcws, by the ccmmcn/general/total extent more
than 54,000 km. On the territory of Karelia, it passes a White

fea-Baltic channel, which has important national-ecoaomic
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significance for entire northwest cf European USSR. in Leningrad
regicn a great quantity of small lakes is arrance/located on Karelian
isthmus. In this region together with Neva and Svir'ya, which form
part of the Volga-Baltic system, scrmne rivers are mastered for local
navigation, in their mouth fparts is developed tte fishing (Luga,
Peasha, etc.). Many lakes are also in region of a hiliy-morainal
landscape at the Valdayskaya elevation where they occupy deeper
tasin/de|ressions and decreases. Tle majority cf the rivers of
Ncvgorod region, in spite of their lacustrine nature, is weakly
requlated has nonuniform ruroff. Ir lcw period the nivigation is here
hinder/hamfered. Rivers, especially in upper ané average/mean
current, are with rapids, their channel encumkered by boulders.
wWithin the limits cf Ncvgorod region, the spurs of tae Valday;kaya
elevaticn are divided with the sufficiently deep Mstinskaya
tasin/depression, on which from the southeast tc the northwest
occcurfflow/lasts r. Msta, which inflcws intc I1'men rake. In Pskov
region for transport communication/ccnnecticq@%;besiias

Pskov=-Chud skoye basin, are utilized the rivers';reat and the Lovat

Fiver.

Entire territory in gquestion is related to the zone of
supermoistening; therefore for it alsc is characteristic large

swampiness.
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Air humidi ty.

One of the cell/elements of tte conditions/mode of
humidification, which has importdnt significance for many branches of
national economy, is air humidity. Especially high significance air
bumsidity has in agriculture, since with a sgall moisture content in
air and at high temperatures are created untavcrable conditions for
the growth of agricultural crops. A change in the huaidity under the
effect of the characteristics cf lccation must te considered during

construction, and also in climatctterarfpy.

Water vapor, which is comtained in the atmcsphece, is its
sufficiently unstable ccmpound/comfosite part. Its maintenance in the
atmosphere stronjly is changed depending on the season,
Fhysicogeographical conditicns cf 1lccality, circulation

characteristics of atmosphere, state of the underlying surface, etc.

: ?V-.“I",_;;

Air humidity is characterized by three tasé%lisJices: the
magnitude of vapor pressure, by relative air hUIigféy and by a
saturation deficit. All these characteristics of humidity as the
temperature of air, have the distirctly exfpressed anaual and daily

variation, and are also subjected to changes under tne effect of the

rhysicogeographical characteristics cf defpcsit.
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Fage 10.

Vapor pressure, which is contained in air, the smallest values
reaches by winter, is especially small it during January - February.
Eeginning frcm March vagor pressure sufficiertly rapidly it

increases; its greatest values are noted in June - Jily.

The distribution of vafpor pressure acccrding to territory
ccrresgcnds to the distribution of the temfperature ot air. In cold
period in the territory of Leningrad, Ncvgciod and Pskov alastic
ranges, water vapor increases in direction frcs the 2ast to west,
while in warm period - frcm north to south. In the tarritory of XASSR
during entire year, the vapcr fressure gradually incceases from north
to south. During January the values cf vagpcr pressura oscillate in
Kareliya frcm 2.5 to 3.2z mb., in the territcry cf Leaingrad, Novgorod
and Pskov regions, - frcm 2.8 to 3.7 mb. Daring July the vapor
fressure ccmposes less than 12 mb. in the northern part of Karelia

and more than 15 mb. in the southern part_étgiskov and Novgorod

regicns.

the daily variation of vapor fressure Ly the winter when its
values are low, expressed weakly. In period frcm Decamber through
February by day the vapcr pressure in all on 0.1-0.2 mb. is higher

than in the morning. With an increase in thke vagor pressure,
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grcw/rises its daily amplitude whose maximum value is observed in
pericd frem June through August. In summer montks thz oscillation of
vapor pressure is 1-1.5 mt. In this case, ir the daiLy variation of
the elasticity of water, is observed two maximums anua two minimums:
one maximum by evaning (about 21 hours) and seccndary; in the morning
(about 7 hours), one mirirunm before sunrise and secondary in the
daytime (14-15 hours). The decrease of vapcr pressurz into the
daytime ones watches, in spite of intense temperaturz rise, is
connected with an increase in turbulence ard a transier pair into

mcre upper levels of atmosphere.

Relative air humidity, which characterizes the degree of
saturation of air Lty water vapor, is isportant climatic element,
since it in combination with the temperature of air jives the
representation of evaporakility. In ccnpecticn with this jreatest
interest are of the magritudes of relative hkumidity into the daytime
cnes the watches when is cktserved its niniyuhﬁ and evaporation is
mcst intense. In the night cnes the watches of its significance are

great during entire year (7able 4 handbccks).

As a result of the predominance of maritime air masses, air

humidity in the territcry in questicn is great durinj entire year.
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Teble T 7he daily amplitude of +the vaper pressvhe of air Onb.)
accornding €to observations in 4, 7, /3 and @4 pour.

(¥ eoanpns vl e v | v v v x| x| x| xu
(‘))Ky)xuyﬁ. octpon | 0.0 { 0.1 [ 0.2 0.1 0.1[0.4]05]/0.2/0.1]/0.0]|0.0]|0.0
(3 Pas-Hasonok . . [0.0[0.4[0.5(0.3[0.1{0.3]0.7/0.710.3/0.3]0.1]0.1
(dKonexma . . .[0.0[0.2]/0.4]/0.4]03[0.8(1.3/1.2]/0.7]/0.2]0.1]0.1
(8 Cyxo, Masix . . .[0.110.2{05[]03[0.1[05[0.7]0.5]0.2]0.1]0.1]0.1
(&) lenmurpan, 'MO | 0.1 10.210.410.3/10.2(0.4/06|0.5/0.4(0.2]0.1]0.0
() Knurucenu .10.110.4]05]04|104|09]1.1/0.8]0.8/¢.5]0.1]0.1

Key: (1) . Station. (2). Zhuzhmuy, island. (3). Faz-Navolok. (4).

Kclezhma. (5). Sukho, beacon. (6). leningrad, GFO. (7). Kingisepp.

Fage 11,

A number of days when air humidity in the ccurse tweaty-four hours
kigher than 80c/0, comprises on the average for year 150-170 in the
territory of KASSR and 140-155 - in the territcry of Leningrad,
Ncvgorod and Pskov regicns. The dry days (with humidity 30o0/0 and
less) are sufficiently rare and ccaprise in sur for the ysars a total
cf 3-9 of days in Karelia and 4-12 days in zemaig}ng territory. Is
mcst high air humidity in ccld period, from Novexber t hrough January.
In these months the arrival cf solar heat liniﬁﬁm ani evaporation, is
very small, relative humidity during all days is held above 850/0.
Eeginning from February - March the values cf humidity into the
daytime cnes watches sufficiently intensely they deccease. However,
even during May - June when husidity is smallest in year, its average

values on dry land all the same are not omitted belos 50-550/0. In

st
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ccasts cf large basins in ttkese months, reletive humdity exceeds
€0c/o, while on islands even - 700/0 (7able 11). Froa July daytime
relatjve humidity gradually rises, especially stronqglLy it grow/rises

in autumnal months (Fig. 1).

Bue to the large veriability cf circulaticp prozesses and
frequent exchange of air masses of different crigin i1urinjy separate
days, relative humidity can to a great degree differ from a?erage
values. Even in the col¢ period when humidity is most stable and on
the average exceeds 80o,0, during separate cays it can compose 600/0
and can be reduced to 5Co/o and it is below. As very rare phenomenon
in the eastern part of Ncvgcrod regicr in scme years humijity is
reduced tc 290/0 and below (into 0.4o/0 of cases during December, and
into 0.10/0 - during Jaruary, see Vereb®ye Tabl. 6 handbooks). In
warm period of year in the daytime relative humidity during separate
days oscillates even in tte larger range: frcm 10 to 1000/0. Most
frequently (into 45-55c/0 of cases) the values cf huaidity oscillate
in interval by 40-590/0 in Karelia and intc 30%490/0 in remaining
territory. Are frequent the cases, especially during May when air
humidity occurs below 30o0y0. Such dry days in siring and in the
beginning summer/years are cbserved into 4-€cpo of cises in Karelia
and intc 8-100/0 of cases in the territcry cf Leningcad, Novgorod and
Pskov regions. In period frcm April throughb August tune humid days

(800/0 it is above) are otserved mcst rarely - a total of 10-15

cases.
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Fig. 1. The annual variztiop of relative air hunidity 13 hours (o/0).

1 - Budcgoshch' 2 - Novaya Ladoga, 3 - Sukhc, Leacon.
Fage 12.

Daily variation of relative humidity is most sharply pronounced
in warm season, from April thrcugh September. At this time the
raximunm cf relative air humidity is observed 4-% houcs, and the
rinimum 14-16 hours, and daily amplitude ccmposes 15-300/0. In

il
transient months (March, Cctober) the anplitu.e decreases to

[
ot
BERaL 2

10-150/0. The in winter daily amplitude of humidity -omposes a total

cf 1-S5c/0 (Table 11).

A saturation deficit of air by water vapor (humidity deficit)

together with relative humidity is also the impcrtant climatic
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cell/element, which characterizes evaporability, since between a
saturation deficit and evaporability there exists dicect proportional

dependence.

Like cther indices of humidity, the saturation ieficit has the
distinctly expressed annual variation. In tke ccld period when the
temperature of air low, and relative humidity very high, a saturation
deficit is small. Are especially lcw its vélues (less than 0.5 mb.)
during December - January. Beginning from March, a saturation deficit
increases and it reaches its maximum during June, ani in Karelia and
in coasts of water basins during July. In tlese montahs a saturation
deficit cn the larger part of the territory is %£.5-6.0 mb. In the

eastern part of the regicn, it increases tc 7 nt.
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Table II. Average monthly relative air humicity into 1 ani 13 hours

{C/C)

(¥ Crumm 1“”‘“(’0& o el [ v [ve fvielvimfix | x [ xa | xn

Oaaura 85 | 86 | 83 | 80 | 82 | B2 | 86 | 88 | 88 | 88 | 88 8(§

B4 | 82|69 | 62|58 |58 |61 |66|70)|77]| 86| 86

BB | B8 | 84 |82)83)84/|86]|88)88)87]|88]|87 {
B7 |81 74|69 |66|68 (71 |72|73|79|86| 87 |

87 | 86 | 83 | 81 | 81 | B2 | 86 | 87 | 85 | 85 | 87 | 88
1871831757067 [69]|72(75|77|80] 86|88
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Page 13.

The smallest deficiencyslack in the huridity in warm period is noted
in regions, adjacent to larce sater tasins. In coast of Lagoda lake
and on the islands, arrange/located in the cdisccverei part of Gulf of
Finland, a saturation deficit ccmpcses less than 5 mb.; in coast of
white sea, its mayjnitude does not e€xceed 4-4.5 mb. Tae lowest
saturation deficit is ncted on the islands cf wtkite sea (2huzhmuy,
island), Ladoga {(Sukho, teaccn) and Cnega (Vasilisin, Klimenitsy) of
the lakes where it is less than 4 mt. Atove water basins in warm
feriod as a result of the decrease of a saturation deficit, the
annual variation is considerably swsccthed ir ccmparison with land.
This is visually evident frcm the curveygragh cf the annual variation
cf a saturation deficit under varied conditions of location (island,

coast, land), presented in Fig. 3.
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Fig. 2. the daily variation of relative air humidity (o/o) . July. 1 -

Clcnets; 2 - Kem', port; 3 - Sukho, bkeacon.

Key: (1). hour.
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Fig. 3. The annual variation of a saturaticn deficit. 1 - Vorenzha, 2

- Kclezhma, 3 - Zhuzhmuy, island.
Key: (1) . mb.
Fage 14.

A saturation deficit as other characteristics or humidity, has
also distinctly expressed daily variation. In ccld pariod the daily
range is small and is a tctal cf 0.1-0.3 mt. Ir warm period the daily
range increases, reachirg its greatest significance in period from
June through August. At this time the amplitude of a saturation

deficit is 6-9 mb.
Erecigitaticns.

In the territory in question during entire year, the
Frecigitation of atmospheric precipitation is cedsed by intense
cyclonic activity, characteristic for ertire ntrthwest European part
cf USSR. Even in summer, when cyclcnic activity someshat weakens, the

precipitation, connected with lccal circulaticn, composes

insigenificant fraction.
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Pig. 8. Map/chart of amcunt of precipitaticn. year.
Key: (7). Lake Onega. (z). lake Lagoda. (3). Lake Chido.

Page 15.
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Ir cocernection with the weakening of cyclomic activity; in the
scutheastern direction and the decrease of the moistire content of
air masses, the precipitaticn is gradually cecreased in the
ncrtheastern direction. However, under the effect of the underlying
surface the steady character cf precipitaticn change is disrupted,
since even small 2levations cause the redistritution of precipitation
in territory - increase in them cn the windsard elevited sections and
decrease cn leeward slope and in decreases teycnd elcvations.
Sufficiently noticeably decrease precipitaticn rear Large basins,
such, as Gulf of Finland, white sea, lakes lagoda, Oaega, Il'men,

Tcgczerc, Pyaozero, etce
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Fig. 5. Map/chart of amcunt of precifpitaticr (X1-11I1 .

Key: (1).

Fage 16.

Lake Onega.

(2) «

Lake Ladoga.

(3)« Chudo Lake.
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In amount of precipitaticn, besides regions, adZacent to these to
tasins, on least moistened frove to ke alsc lowlands, which are
located in the southwestern part cf Pskcv regicr, in the center
secticn of Leningrad and Novgorod regions, and also in the northern
part of Karelia. However, as a result cf small evapocation entire
territcry in question is related tc the zone of supermoistening.
Great amount of precipitaticm, mcre than 65(-7CC mm per annum, drops
cut cn vindward slope of Valday elevation, and also vefore the
elevations of Karelian and Clenets isthmuses and during the
elevations, arrange/located cn the territory of KASSz, Leningrad and

Eskcv regicns.

In remaining territory annual amount ct precipication is 550-600
am, with the exceptionselimination of the ncrthern part of Karelia,
where only during the elevaticns cf westerr part it 1s more than 500

sr. To the east the amount cf precipitation decreases on coasts of

- white sea, and also Pyaczero and Topozero it composes lesser than 450

sm (Fig. 4).
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Pig. 6. Map/chart of amcunt cf precipitaticr (IV-X).

Page 17.

The observing patch effect in rainfall distribucion according to

territory is connected &s already shcwn, with the inaqualities of
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relief, caused by the presence cf flat/flare elevations (Yaansel’kya,
Zapadnckarelt*sk, Valday, and others), whose keight is hundred times

smaller than the basis/lase.

The most general idea of spatial distribution or precipitation
give the map/charts of precipitaticn for y€er and on seasons,
presented in Figs. 4, 5 and 6. These map/charts repr:sent well
interaction of circulation and relief in thke relation to

frecigitation.

Year it is accepted to divide into two period ia dependence on
the form of the at mospheric precipitaticn: the ferioi when falls
precigitation predominartly in solid form, it is considered as cold
the period, and period with the predcminance cf liquid pracipitations
- warm. In the described territory cold period lasts from November
thrcugh Macch, and warm - from April through October. In warm period
fall 7Co/o and more from annual amcunt of precipitation, into cold

with respect to 30o/0 ard less.

Puring cold period the amcunt of precipitation varies from 125
to 200 mm in Karelia and CcV 150 to 200 mm in remaining territory.
During warm period the amcunt of precipitation is 300-450 mm in
Karelia and 400-500 mm in the territory of leningrad, Novgorod and

Pskov regions.
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The general idea of spatial distributicn cf totil precipitation
during ccld and warm periods they give Figs. 5 and 6. Their
ccmparison makes it possible tc judge the characteristics of rainfall
distribution in the descrited territcry in different periods of year.
The character of rainfall distribution according to territory into
tcth of periods is similar to annual; however, in the warm period of
year, redistribution of precipitation under the effect of elevations
is spread to smaller territcry thar in cold period, since in the cold
feriod, which is characterized by the predcsinance ot low cloudiness,
even small orographic oktstructicns ccnsiderably decrzase cloud
keight, and they also ccntribute to an increase in tae turbulent
mixing. In connection with this in ccld pericd, an increase of the
frecigitation begins already at a distance with 60-7J) km from
elevations. At the same time in the cold period when falls a
comparatively small amcunt cf precipitaticr, their
cscillation/vibration in territory are small and patch effect irn
their distribution is reveal/detected ir weaker degr2ze, than in the

warm geriod of year.

Thus, the effect of hilly relief on the circulation processes,
which determine precipitaticn, distupts to a ccnsiderable extent the

general character of rainfall distriktution in tte territory in
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guesticn.

In the annuval variaticn of precipitaticn, the minimum is
ckserved during March, while in the scutherr part of Pskov and
Ncvgorcd regions, - during February. However, in the second half of
winter and in the beginning of spring as a result of the weakening of
cyclonic activity of precipitaticr it falls little, and in all months
(frcm January through Agril) the numker of falling ouat precipitation
exceeds on 5-15 mm the monthly minimum cf fprecipitation. The maximum
cf precipitation on the larger part of the territory falls on Auqust,
and in the southern part of Eskov and Ncvgcrod regions on July. In
the southeastern part of KASSR ard cn scme islards oL Lagoda lake
great amcunt of precipitaticn drops out during Septeuber. Above
tasins the annual variaticn of precipitaticr is stroagly smoothed in

ccmparison with coastal areas (Fig. 7).

On Fig. 8, it is evident that in the rcrthern part of the
territory the minimum of precipitation falls c¢cmn Marca (Loukhi), and
in south - on February (Staraya FRussa).

Eace 18.

Paximus in ncrthern part falls on on Augqust, and in south - on July.

Furthermore, in the southern part of the territcry in all months of
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the warm period of precipitation it drops cut ccnsiderably more than

in the northern part of KASSR.

In separate years &s tle minisum, so alsc maximum th2y can be
cbserved almost in all months of year, especially this is
characteristic for the minimum. Thus, for instance, in Leningrad in
75 summer/years the minimum during March sas cbservei only for 21
years (less than 300/0 summer/years), during Fektruary - in 13
summer/years (16o/0), fcr 4 years (about Scs0) minimua it came even on
July. Maximum was observed in pericd frcm May ¢r Novzamber: during May
- Uc/c cf summer/years, during June - 16o/c, during July - 190/0,
during August - 410/0, during Septemker - 130/c, during October -
3c/o, during November - 4o/0. In this case, in some years, vere
cbserved two minimums (in 1922 during February and March, in 1933
during January and December) and twc raximugs cf prezipitation (1915

during June and September).
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Pig. 7. The annual variation of precipitaticn in island and coast.

S Sl e 2

2 - Petrckrepost?',

beacon

- Sukho,

Fig. 8. The annual variation of precipitaticn in the northern and

southern parts of the territory.
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fage 19.

st)

In the months of the maximum cf precipitation (July - Augu

In

their quantity varies or territory within the limits of 45-95 mn.
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the mcnth of the minimum of settling, are 17-35 mm, shile in scne

fcintyitems, which are found on Valday elevaticn, even exceed 40 mm. f

The average annual amplitude of precipitation (uifference
tetween the greatest and smallest menthly sum) varies on territory

|
frcom 30 to 60 mm, but in certain cases even is more than 60 mm. 1

Change in the territory of total precipitation in the months of

i
|
the cold period of year is less than in the nmcrths ot warm. J

Variability of monthly precipitaticn ficm year to year, is
sufficiently great, especially in warm pericd. I[epeniing on the
conditions of atmosphere circulaticn in sefarate years, monthly
amcunts of precipitation considerably differ frcm maany-year average
sums. Thus, for instance, in Leningrad during August 1933 fell 2530/0
of the monthly norm of precipitaticn, but derirg¢ August 1955 - a

Jittle are more than 10,0 ncrm.

The investigations of‘synoptics showed that botu.the arid
feriods into wvarm seasdn and th; deficiency of precipitation - in
cold time on the European part of the Soviet Umion tuey are caused by
the intense development of anticyclogenesis in the lower layer of

atmosghere. In this case, the negative anomalies of precipitation can

te observed both with pcsitive and with the negative anomaly of the
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temperature of air.

On the contrary, ttke svrplus cf precipitation during entire year
is caused by intense cyclcnic activity. In the warm pariol of year in
the Ewropean territory of the Soviet Union, great amount of
precipitation drops out with the passage cf low-mobiiity cold fronts
with wave perturbations, which move frcm Scandinavia in black sea. In
cold period the positive ancmalies of precipitation are observed on
leaving of cyclones frcs tlack sea and frcm the norta of Atlantic,
that are mcved through Scandinavia and to Ealtic region. To the large
rart of West Europe at this time, is spread tte spur of azores high,
and above the European territory of the Soviet Union, is

arrangeslocated wide frcntal 2zcne.

For the best elaboration of the falling out precipitation in
ccnnection with their larce variability, frcr year to year a good
characteristic is different prcviding (or fprotakility) of monthly
tctal precipitation (tatle cf 4 handbooks) . Monthly and annual total
Frecipitation of separate years‘cscillate bi;hiﬁ sufticiently wide
lJigits, Thus, for instance, during July - tke mcnth >f the greatest
amcunt of precipitation - with the average many-year sum, equal to 80
iz, one time into 20 summer/years (frequency 5cy0) precipitation can
be 157 mm; with the same¢ probability mscothly ses can be 22 ma.

On the larger part of the territory inm sclid focm, it falls out
precipitation by 25-300/0 of their annual qeantity. Only in Pskov

tegica the number of solid precipitation dces nct exceed 200/0.
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Fig. 9. The annual variation of number of 1liquid (1), mixed (2) and

sclid (3) precipitations. Leningrad.
Fage 20.

In the mixed form (wet snow, sncw with rair, etc.) tae amount of
precipitation on entire territory ccmpeses 18-22o/0, but on Karelia
10-15¢/c of annual sum. The distrikution of amcunt or precipitation

during year for Leningrad is given to Fig. S.

The number of days with precipitation C.1 mm and more oscillates

frecm 190 tc 180 in Karelia and frcm 200 to 180 in th2 territory of

leningrad, Ncvgorod and Pskov regicns. In tkis case, in accordance

with the distribution of total precipitaticn, a great number of days,
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as a rule, it is observed during elevations, and smail - in the
central lowered/reduced parts of the territcry. Exception/elimination
is coast of the white se€a wltere tctal frecipitation smallast (less
tharn 450 mm), and the number of days with precipitation just as

during elevations, it exceeds 190 (Fig. 10).

Thus, on the larger part of the territory cf sectling they fall
cut more than in the half cf all days of year. Howevar, frequently

the duraticn of precipitaticn, especially in warm season, is small.
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Fig. 10. Map/chart of the number of days with precipitation >0.1 by

IF. year.
Key: (1). Lake Onega. (2). lake Ladoga. (3). Chudo Lake.

Page 21.
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Sosetimes during that day whten falls precipitation, cthe large part of
the day glcws the sun, will cost ccmpletely gocd weacher. A number of
days with larger precipitaticn, fcr exanple, 10 mm and more, it is
changed on territory insignificantly - from 7-€ on tue‘north of
Karelia to 10-14 in remaining territory. The number >f days with
frecigitation 20 mm and is more small and ccmpecses per annum 1-1.5 in

the northern part of KASSR and 2-3 days in remaining territory.

Tcgether with the mcnthly amount of precipitation and the number
cf days with precipitaticn for practice, has significance the
duraticn of precipitaticn during precipitaticn day, presented in
Tatle III. From the same table it is evident that the average
duration of precipitaticn during precipitaticn day is changed
ccmparatively barely on territory. The greatest duracion is observed
in the northern part of Karelia and in the western part of Leningrad
region. In warm period cdespite the fact that the amount of
frecipitaticn great in year, their duration half than in cold period,
which is connected with tke larger intersity.of the talling out
precigitation in summer. In cold period predominate the prolonged
continuous drizzling settlings, while into summer - precipitation of

shcwer character.
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The common/general/total duration cf frecifpitation for year
ccmposes more than 2000 hours in tle western part of Karelia and
164C-1800 hours in the remaining territcry cf republic. In the
territcry cf Leningrad, by Fskov cf regions it Novgorod and varies

from 1515 to 1550 hour.
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Table I11. Average duratiocn of precipitaticn during precipitation day

cer months (hour).

(L — 1 ,m v v'vn vit v x| x| x| xi
(2

Coanpuna . . . . 98| 9.8/7.716.4|5.1[4.6[4.0{4.5]|5.4[6.8|8.R 9.0
(%) Nennurpan, MO (10.4{11.0( 8.4 | 6.4 { 5.1 | 4.213.7]14.3|5.0/6.9]8.4]10.1
Willvrosepo . 110.0|10°1| 9°2 | 6.9 | 4.8 | 44|39 44 ]52]|73 89| 9.4
(Stickon | 92| 958360 |44|37|34|a4ala5]|58]78] 87

Key: (1). Station. (2). Sviritsa. (3). Leningrad, GMO. (4).
Shugozero. (5). Pskov.
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Fig. 11. The annual variaticn of the duraticn cf precipitation. 1 -

Feboly, 2 - leningrad.

Key: (1)« hour.
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Page 22.

In accordance with the number of days with precipitation in
annual variation the greatest average duraticn cf przcipitation, just
as their duration during precipitaticn day, is cbserved by winter
from December through Fetruery and ccmpcses mcre thau 200 hours in
scpth. Warm period is characterized Lty the srallest total duration of
frecipitation. In period frcm May through 2ugust in the territory of
leningrad, Novgorod and Pskcv regicns, the frecipitation falls on the
average on 45-65 hours in mcnth, while in Karelia in these months,
their duration is 50-10C hours (Fig. 11).

With an increase in the duration, usually decreases the
frecipitation intensity. Maximum intensity in ttke incerval of S min.
is from 1 to 2 mm in Karelie and 1.5-3 gm ir reraining territory.
With an increase in the duration cif rain, maximum intensity decreases

and substantially does rct change cn territcry.

The diurnal maximum of precipitation,vseiécted 4as the prolonged
period of summer/years, makes it pcssible tc indirectly judge the
irtensity cf precipitaticn. The absolute maximum of precipitation for
days in the months of warm period oscillates on territory from 40 to

100 mm, and in cold period frcm 10 tc 3C mn. In sepacate years the

ragnitude cf diurnal maximur is subkjected tc pcwerful variability
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cepending cn circulatior frccesses; therefcore fcr the more total
characteristic of its magnitude, it is possible to utilize its
! frequency in the separate years which are rerresent/presented in

7ablesS and 6 this sections of hancétook.
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Fig. 12. Soil temperature at depths 0.2 m and penetration of 0° into
ground intc warm winter with little snow (1936-1937) (a) cold
heavy-sncw winter (1928-1929) (b). It is Pavlovian. 1 - average
scpthly soil temperature at depths 0.2 m, 2z - average monthly
temperature of air, 3 - depth of snow cover, 4 - depth of penetration

cf 0° into ground.
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Fage 23.

Sncw ccvere.

In the territory ir guesticn as a result cf the unique
characteristics of circulaticn prfcesses, tte sinter although is
scft, sufficiently long. Most frolonged winter (more than 4 months)
is observed in the northern part of Karelia and in the eastern part
cf Leningrad region. In the western part of Leringrai and Pskov

regicns, the winter lasts 3-3.5 months. In ccld perisd the
precigpitation falls predominantly in sclid form and their quantity on

the larger part of the territcry is 25-300/c¢ cf annual sum.

Snow cover is one cf thke essertial factcrs, which affects the
fcrmation cf a climate. In winter feriod when due to astronouical
factors the arrival of sclar heat is negligibly small, this heat
alsost ccmgpletely reflected by snow covering; Is espacially great the
albedo of freshly precipitated snow (85-90c/c). Because of this in

winter radiation balance is negative, since tte earta's surface it

reflects heat more than it enters.
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At the same time sncw cover prctects tc a consiuerable extent
grcund from cooling, is one of the scurces cf mcistucre in ground and

the impcrtant factor, which causes the deep ones of iivers.

Szall thermal conductivity of snow impedes heat exchange between
air and grcund and contritutes tc tkhe
preservation/retention/raintaining of the heat, accuaulated in ground
to autumn. Thus, snow ccver prctects grcund frcs deep freazing and
this it contributes to the abscrption of thaw water .n spring, and it

also protects the wintering plants frcm winter cclds.

Pepth of snow cover and the character cf its occurrence
sigrificantly affect the thermal mode of grcund, in particular, the
depth cf its freezing, ccnditicn of the wirterirg of winter hours,

thke accumulation of moisture in grcund, etc.

Figures 12 shows the depth of penetration cf 0° into ground into
light=-snow warm and heavy-snow cold uinte;._frcu this example it is
evident that, in spite cf the very lcov temperature or air of in
winter of 1928-29, high sncw ccver protected grcund trom freezing,
the average monthly temperature of ground (at depth ¢0 cm) was
fcsitjve in all months, and the depth of peretretion of 0° into
grcund comfrised a total of 20 cm even then cnly toward the end of

the vinter - during Pebruary - March. Ccmparatively warm winter of
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1936-1937, when almost in all months, except January, the temperature

cf air was scmewhat higher than the norm, and during January - by

close to norm, acccrding to the temperature of grounis, it is related

tc ancmalously cold winters, since tlke deptk cf penetration of 0°

intc grcund exceeds 50 cm with norm 21 cm. This is connected with the
\

fact that in the winter cf 193€6-37. depth ct sncw cover was small,

and covering itself was unstable.

It is establish/installed that at depth of snow cover less than
10 cm the temperature of the upper layer of grctnd is caused by the
cscillation/vibrations cf the temperature cf air. Fucther increase in
altitude of snow contriktutes tc more steady rurring of soil
tenperature at depths of the assembly of bushing out. In anomalously
cold 1light-snow winters ir the entire territcry in question is
fcssible freezing/winterkilling winter cultures. In the absence of
snow cover, frosts =17, —20° are already destructive ones for winter
wheat, and rye perishes at the temfperature cf air of -25°. In the
presence of snow cover, winter successfully maintain/withstand the

lcwer temperatures of air. »

Eage 24.

Jn certain cases sncw cover can te negative factor. For example,

in the years when snow cover lies down on rcnfrczen jrouni, is
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[cssible damping-off of winter ones. In this case the large
fower/thickness of snow cover and its prolcrged occurrence lead to
the death of plants. The ceath cf plants begins from deplation of
Flants as a result of the expenditure/ccnsuapticn of the supplies of
cartohydrates for respiraticn or frcm camage by the snow mould which
is developed on the weakened plants because cf hkigh temperature and

the ircreased humidity cf ground (winter of 1947-1943).

In some warm winters the stable occurrence of snow cover can
entirely not be observed. But thte prckability cf suca winters is
small, nct more than 50,0, cr one time intc 20 summer /years (winters

of 1948-49, 1956-57).

The frequently wintering sowings fperist frcm ice crust, which is
formed in fields after the descent of snow cover and bequn again

coolings (winter of 193€-1939).
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Pig. 13. Dates of the appearance of snow cover. *

Key: (7). Onega Lake. (z). lagoda lake.

Page 25.

(3) . Chuda Lake.
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Sncw cover in many respects determines tle conditions of heat
and mcisture in ground in spring period - in the teginning of the
vegetation of plants (supplies of moisture, temperatire, the time of
thawing, etc.). From the supplies cf mcisture ir snow cover, the
character cf its occurrence and conditicns cf fusion, to a
considerable degree depends in spring the wmagnitude of spring runoff,

ard consequently, the ccnditions/mcde of the rivers and other basins.

The pcwer/thickness of snow cover and the conditions/mode of its
occurrences, from which in many respects defends the depth of the
freezing of soil, must te ccnsicdered also with fipe lLaying,
fcundaticn of buildings, etc. The magnitude cf the dansity of snow
ccver enters in constructicn calculations during the

definition/determinaticn cf lcads due tc srcw cr of building.

Frequently suow cover adversely affects the work of motor and
rail transport, since the large accumulaticns cf snod, especially

with snow storms, impede traffic cyp rcads ard railroad main lines.
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18. Dates of the education/formaticn cf.stable snow cover.
{1). Onega Lake. (z). ladcga Lake. (3). Chuda Lake.

26.
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At the territory in question snow cover apfears in the second
decade cf October - beginnirg cf Ncvember. Fkirst of all (in the
piddle cf October) - sncw appears in the northern pact of Karelia.
with advance to south and especially to its southwest appearance is
detained; in the western part cf tlte territcry c¢f Leaingrad, Pskov
and Ncvgcrcd regions, the appearance of sacw ccver is detained

usually prior to the beginning cf Novemkter (Fig. 13).

The dates of the appearance of snow cover from sne year to the
next vary over wide limits. In scme years srcw cover can appear at
the etd cf September - Lteginning cf cctcber (18<7, 1302, 1903, 1928,
1939, 1945). In years with the warm tightening autumu of snow, it is
nct to the end of Novemler - tte beginning cf Decemb2ar (1893, 1932,

1934, 1942, 1949).

The appearance of first snow cover, as a rule, 1s observad at
the pcsitive average divrnal temperatures, close to 0°? (0.5-1.59).
Therefcre the first snow usvally is held nct foé lony, 3-5 days, then
it converges and is formed again. This pericd names prewinter time.
In the North regions of Karelia and in the c¢astern pirts of Leningrad
and Nc¢vgored regions this pericd ccmprises less than the month, in

the south-west part of the territcry it coprtinues 1-1.5 months.
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Earlier anything stable sncw cover is formed on the north of

Karelia - in the first cecade cf Ncvember, ncst lateLy - in the south

T T

cf Pskcv ard Novgorod regions - in the first decade >f December (Fig.

14) .

The periods of the educaticn/fcrmation of stablz snow cover also
strcngly vary from year tc year depending cr the chairacter of weather ;
ccnditions., In some years with early winter, sncw cover becomes

stable at the end of Octcher - beginning of Ncvember, while in the

rorthern part of Karelia even in the beginning cf the second decade
cof October (1912, 1915, 1925, 1927, 1941) . At the sane time are
fcssible the winters when stable covering is nct to t he end of
Lecember even on the ncrth cf Karelia, and tc the enu of December -
the middle of January ir remaining territory (1930, 1933, 1949). How
greatly the oscillation vitration cf thke dates cf tha
educaticn/formation of stable snow cover in separate years in the
different parts of the territcry can be judced by data, presented in

Table IV.

Brcm this table it is evident that in the northarn part of
Karelia stable snow cover cn the average is establisa/installed in
the first decade of November, one time intc¢ 20 summer/years it can be
fcroed already at the end of the se¢cond decede cf October, with the

same probability of stable snow cover, here it can not be prior to

-

{' the beginning of December (Loubhi, Table IV).
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Table IV. Pates of the formation of statle snovw cover of 1ifferent

freviding.

Q) (’1)|$c|nmluucu. 00PASOBAHKA B YKAJAHHME AT W :':m
Q] | = n 6onee pannne (%) ag
Corams z = 5

©
| 85 | 95 I'm 75 50 25 10 5 | 3%
| © = Q=z
Joyxn l_ g ' 8 X1 4)\'II!'_’5 X1 {17 X1 ‘ 8 XI {28 X |21 X [17X |11 X
Kyranasoaok (@) 114 X1 [ 30 X1 “.’K XI (22 XI 114 X1 | 5 XI |31 X (20X [24 X
Cunpuna ™ .o X1 {30 X122 XII| 8 XU{25 X1 (15 XI | & XI 120 X |18 X
Jemmnrpan,@EMO | 6 X101 VLo 19 X 2 Xttf2t Xt (i Xt | 6 X125 X
Hkonacsowoe @ 15 X111 21 19 XU 1 X019 X1 (11 XE| 7 XE{dl X
Oxoma L) o125 X P28 XHP19 X o2 X123 X114 X1 5 XI 1 X129 X
Beankne Jysu 00 112 XI1]18 1 101 j24 Xt 9 XI1|27 X1 {20 XI {16 XI| 7 XI

i

Key: (1). Station. (2). Mean of date. (3). Erotabilicy of
education/formation intc cdates indicated ard earlier. (4). Quite

early date. (5) . Loukhi. (€). Kuganavolok. (7). Sviritsa. (8).

Lepingrad, GMO. (9). Nikolayevskoye. (10). Ckhcny. (11). Great hows.

Fage 27.

In scme winters stable frosts are interrupted ty the prolonged
periods of the thaws, during which tte snow telts alaost completely,
and then begins to be fcrmed again. As a result sometimes are
observed several periods with stable sncw ccver (winter of 1924-25).
In especially warm winters (oncee every 20 years), as it is already
ncted, stakbtle snow cover it canm entirely nct be cbsecrved. Such

winters more frequently are observed in the south-west part of Pskov
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regicn (cne time into 10-1¢ summer /years) .

With the education/fcrmaticn of stable sncw cover, its height
gradually frcm month to mcnth grow/rises, reaching tue greatest
significances in the thir¢ cecade of February - secoad decade of
March. On the character of the accumulation cf snow cover in
different regions of territocry, it is pcssible to juige by the
curve/graph of the annual variation of snow cover, presented in Fig.

15.

Average from greatest depth of snow ccvers for sinter on field
secticns oscillates fros 25 to 65 cm. The highest efriciency of snow
cover is okserved in Karelian ASSR, where tte averagzs from the
greatest heights for winter even cn triflinc sections exceeds S0 cm.
Cn the banks of large lakes, it is 40-50 cm and only in the south
part cf ccast of white cea its magpitude dces not exceed 40 cm. The
highest efficiency of snow ccver (more thar 60 cm) is obsarved in the
scutheast part of the republic (Fig. 1€6). During woou clearings and
in scaffolding/forest the average frcm greatest debtn of snow covers
is approximately 70 cm, Ltut in the scutk part cf the republic, -

about &C cme.

In the territory of leningrad, Novgorod and Pskov regions, the

power/thickness of snow ccver decreases in direction from the
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northeast cn southwest cnes, in the came directicn iu which decreases
the extent of forests of the described territory. on fialil sections
the average from greatest depth of snow covers comprises more than 40
cm in e€astern parts Leningrad and Ncvgcrod regicns, Less than 30 cm -
in the western and south farts of Eskov region, and also in the south
cf Novgorod region (Fig. 16). During wced clearings ind in
scaffclding/forest under tree tops the average from the greatest
heights of snow covering cscillates frcm 60 cm and more in the

ncrtheast part of the territory of regions to 4C cm and less in its

south-west part.
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Fig. 15. Average decade depth cf srcw ccver. 1 - Louchi, 2 -

Nikolayevskoye, 3 - Opochka.
Fage 28.

The character of the occurrence of sncw ccver dapends directly
cn local ccnditions. To the power/thickness of snow cover, has effect
not only difference between prctecticn and unicve chiractaristics of
relief, but also the character of the undetljing surrace
(residue/remainders of grassy vegetaticr, zidgés and furrows on
arableé, etc.). Dif ference in depth of snow covers on the shielded and
uncovéred places is more wltere is scre the jcwer/thickness of snow
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Like cther weather ccnstituerts, depth cf snow -over
ccnpsiderably it oscillates from year to year. Fcr a cepresentation of
protatle deviations frcw middle altitude or the discovered and
shielded sections in tatle V are given the greatest and smallest
significances of depth of snow cover tc decade c¢f its maximum and

their fprcviding on a series of stations.

As can be sean frce Table Vv, in the uncovered fields in the
western part of Pskov regicn with siddle frcm the grzatest decade
teights 25 cm in 900/0 ¢f winters it is of a tctal oL 13 cm, and in
100/0 of winters, it exceeds 40 cm. In most light-snow winters depth
cf sncv cover can comprise a total of S cm, while into heavy-snow

cnes - about 60 cm.

Frcm the first decade cf April in the nortlern part of Karelia
and frcm the third decade of February in the Scuth regions of Pskov
and Nevgorod regions depth c¢f sncw ccver begins to dacrease. By times
falls precipitation in the liquid state. Frequertly the temperature
cf air is risen above 09, are espetially into the daytime<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>