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| THE WATER BALANCE OF LAKE KRASNOYE [ For-information sy
LT OTRY

By Graevskii; I.P. and D.D. Kvaso%r&
Lake KrasnoyeAhaé élready.been the object of complex limnological 111%
research for twenty yéars. In connection with this, it is of great impor-
tance to know its water balance, for this determiﬁés its in- and outflow
of mineral and organic_mafter and sediments and affects the thermal regime
of the lake, the dYnamics of the Qater mass, sedimentation and littoral
processes. Indirectly, the water balénce_aiso-influences the biological
processes Qccurfing iﬁ the lake, in particular, its biological productivity.
) Researchiéork on the water balance of the lake was done from 1964 to 1967.
There.were earlier éttempts to assess the water balance of Lake
Krasnoye. Thus, N.I. SemenoVich (1958), on the basis-of material from
his field reseétch,-asseSsed the components of the water balance for
Aqguét.1947; |
Intefesting data cohcerning the regime of one of the streams in

the catchment basin of Lake Krasnoye are contained in the work of

% _ — .
Numbers in the right-hand margin indicate the corresponding pages in the
original.
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"‘T.basins which existed here in 1ate—glacial and post—glacial times.' The

. A F. Izotova (1960)

The border of the catchment basin of Lake Krasnoye was determlned
'during field work in the summer of 1964 The size of the catchmentvarea
uis“l68 km . The area can be divided into two main parts. The b1gger,

southeastern part lies within the.central;plateau of the Karelian isthmus;

" the smaller, northwestern part lles within the terraces of large water

1lake borders directly on the terrace of the Ladoga transgression, at the'-
time of this transgression Lake Krasnoye formed a deep 1nland bay of
Lake Ladoga. The back ‘seam of th1s terrace is about 5m above the level

of the lake (20 n of absolute helght) The terrace levels that are s1tu—

" ated higher and reach 50 m and 65 m of absolute he1ght were formed probably
v‘.as a result of the actlvity of the large glacial lake Ramsey whlch existed
'in the middle _Exas, approximately, 12 to 13 thousand years ‘ago. At the 112
northeastern shore of the lake these terraces are accumulative and made
:up of_sand;,at the southwestern shore they are abrasive and on their sur-

face,they'have'numerous boulders - remainsiofka washed—out-moraine. A
lclearlyloutlined abrasive bench'separates the terraces‘from the Central
plateau ot:the'karelian lsthmus, within-whose.bounds are various forms;of

glacial relief;"Thedsoutheastern end'of:the'lake with_the»Strannitsa-river
valley as its:eXtension'cuts into thevplateau'like‘a sort of bay.

Twentyefour permanent and temporary streams flow into Lake Krasnoye

(Semenovich 1958). The Strannitsa river is the main'one' its catchment

area is 82 km2 1. e., approximately half of the entire catchment area of

the lake.' The Strannitsa river drains the central plateau of the Karelian

Isthmus and has a narrow and‘very~deep canyon—likejvalley. The Subterranean



catchment of the Stramnitsa river probably exceeﬂs its surface catchment.

In particular,”the Strannitsa river drains the deep water—bearing horizons
in the area of Lake Michurinskoye. Most of the remaining‘tributaries
havevno names; and so they are given ordinal-numbers in an anticlockwise
direction (the Strannitsa river is tributary No. 1). The streams from
No;2.to No. 13 are short tributaries, some ot them temporary; They drain

a steep slope of the plateau which descends towards the northeastern shore
. of the lake. Stream No. 14 extends quite far down the slope of the plateau,_
which'departs here from the lake shore, and drains both the plateau and

the terraces.l Streams No. lSIto No. 22, which &lso flow into the lake

from the northeast, have their catchments within the terrace bounds. Only
two tributaries (No. 23 and No. 24) flow into the lake from the southwest'
here the watershed {divide] of Lake Pravdinskoye is quite near the shore.
Stream No. 23 has-its upper reaches on the plateau but it does not drain
deep subterranean water and‘it aanst dries.up in the summer. period of
lowwwater Tevel.

The catchment area of the lake (168 km ) is 18 4 times bigger than

the size of the lake itself (9.13 km ) This makes water inflow a decis1ve'
.factor in the incoming portion of the water halance. Drainage from the

lake accounts for most of the outgoing portion of the balance, The run- H
off from Lake Krasnoyeoccurs via the Krasnaya riuer which flows into

Lake Praﬁdinskoye.l The run-off from Lake Pravdinskoye occurs via the
Pchelinka river;'Lake Pravdinskoe belongs to the catchment area of the
Vuoksa'river. | |

In the years from 1949 to 1960 an electric power station was in

operation on the Pchelinka river. This power station produced a consider-

able backwater effect and raised the water level‘in‘both lakes. In 1960



4,- the water 1eve1 dropped a little but was still higher than the original
" one, and on September 4, 1964 when the water engineering works were

flnally dismantled the Water level dropped sharply (Fig. 1)
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Fig. 1
Graph showing the fluctuation of the level of Lake Krasnoye
and Lake Pravdinskoye from June 1964 to May'l965.

1 - Lake Krasnoye; 2 - Lake Pravdinskoye; .
The zero of the graph of Lake Pravdinskoye has ‘been, accepted

_ as the zero of the graph.

If prier to this;date the difference between the water-levels.df Lake -

Krasnoye and LakevPravdinskoye was’but a few centineters, it now amounted

to 40;50 centineters; Itlis.only in springtime that the ‘water levels of
‘both lakes are, for approximately 10 days, equal, due to the faster rising

of the water in Lake Pravdlnskoye. Then the run—off from Lake Krasnoye

.into Lake Pravdinskoye stops. | |

" The average level of Lake Krasnoye in the years 1965 - 1967, i.e.,

when there was no backwater effect, was 21 cm above the zero of the diagram
(15.15 m is the mark accepted for zero in the diagran). The year to year
wariations‘in the average levels were'insignificant (Table 1. 115

The equation of the water balance of Lake Krasnoye runs as follows:

X * yﬁp.nma + yufp,rxoi’lls»: 2+ Yon +ah,




where X = precipitétion; vy = inflow to the lake from permanent and

1Tp.NoB
. temporary tributéries§ y,_ = subsurface inflow; =z = evaporation;
: e . PPIon3 . , .
Ve = run-off from the lake; Ah = increase in the level. All the

quéntifies were calcﬁlated in ﬁillimeters of a 1ayet of water in the 1ake.
Sgbsurfaée dréinage(frdﬁ the 1$ke was nét'taken»into‘acédunt since it waé'
préﬁably.:oo inéigﬁifidant. . ‘

| Data 6n‘preéipitati§n on the surface of the lake were derived‘from .
meteoroiogida; data of the Limnological statiom (Taﬁle 2). The average
yearly_precipiation for 4 years was 690 mm. It must be noted that not only
thelprécipitation in sﬁmmertime but also the preéipitation that falls on
the ice surfape‘in wintét‘has'an immediate effect'onAthe level of the lake.
Since the ice is afloat, the wéight.of the snow imﬁerses it further.

" Inflow into thg 1aké was determiﬁed from sysfematié observations of
the dischérge qf the Strannifsa ;ivér aﬁd occasional observations of ofher
tributaries. O; Eebruary 6,n1964, a teméérary water gauging post was set
up on the Stéanﬁitsa rivér abee‘tﬁe>highway bridge, and omn Jume 27, 1964,
a perﬁaneﬁt poét'fepléced the tempOrafy one downstream. fhe catchment area
- of the temporary and permanent-posté was 73.2 and 82.0 kmz, respectively.
In 1964 both posts were monitored onily occasionally; éﬁd hence the drainage
for tﬁé‘days'nét monitored was'éxtraéolated on the basis of atmospheric
precipitatibﬁ. 'The drainaée for periods involﬁing longer lapses was cal-
culated according ﬁo I.B. Volftsun's method. From 1965 systematic obser-
vations were maintained on the Strammitsa river. The 1evels were measured -
every -day, énd the water discharge was measured about 25 times a year.

The déily rateof discharge was determined én the basis of diagrams show-
ing annual relationships between rates of discharge and water levels

(Fig. 2). The‘ﬁinter discharge was found by extrépolation from the data
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Yposuyu os3. Kpachoro 3a 1964—67 T,

Tacsaunpga I

20

Leveis of Lake hnganye For the perlod 1964~-67 ' v - o
CoTon . Jlesaxs I 1 ol wdly [yl il x (x| *S&eﬁﬁ#ﬁ“
year ten-day period | - .. : 5 N : . '

) o _ N i R N » | | average:

:;964 : .2nd 69 |59 |52 | 73 {130 | 83 | 59 | 58 |4k |25 | 22 | 30

C 3rd 165 5% | 50 [IsT |II5 | 71 | 54 | 58|36 |2k | 22| 29|
Cpenueueuﬂqumﬁ~ : 69 5% -1 52 85 | 127 83 58 .| 54 | 44+ |27 | 22| 26 59
—:W mnn-é- :\_l_\ . . " ; . - » .
ol 1 , 25 | 15 gl 7.1 7% | 28 6 41 8 {18°] 81 28
1965 2 22 | Iz 6 | I& | s8 16 4 .} 5113 |19 30| 23 |*
o 3 | 18 10 | 5 7 |45 .9 | I 5|19 {18 | 26| 22|
" [Cpexmeweomsmui: |2 | 1. 30 | 59 | 17 5113 |19 {29)22]| 20 -
LS age—mo. ath I%J . mE - - : . i
L 1 119 I7- | I3 | 20.|II9 | 801 26 | 8| I |32 |37(2
1966 - 2 I9 | I6 | I2 | 46 |I34 |. 54 | 22 | I3 | 7 |41 | 29| 22
8 17 | I6 | II-{ 51 {109 | 33 | I3 5120 |42 [ 26| I8 |
Cpexueus cRY Kl ol 18 16 12 | 39 {120 | 56 | 20| 9|10 {388 {3122 33
m\lemna nxgn - . . -- . . .
R T Tt |'To | 1x | 3 |68 | 18 | 8-|-20 |22 |27 | 15| 12
. 1967 2 {15 | 10| 28| 66 | 57 { 10 | -8 {=2I |=24 |=I7 | 17| 8
3 I3 | I0 {3 | % |4 | 38 |~I6 |=2I |-R7 |-8 | I7| 6
CpepEeueCRIINE - T4 |10 | 24 | 59 |54 | 10 |~I0 |=2I |w24 }-17. ] 16 8 I0
- average mnn{-hl‘ : . . : : : —
Coegume - | 1965-1967 ol | 13| Ix | 43 | 781 28 5 =) 0|18 |I5| 17| 2I
‘averages T964-1957 3L 2k} 24 ] 53 j 90| 42418} 12411 [I7 | I4




for thé discharge measured in autumn, since because of 'ice-blocking, the
state of the levels of the StréhnitSa>river,in‘ﬁihtér does not reflect

changes in water discharge.
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- Water-level--water-discharge curve of the Strannitsa.
river for 1967. '

1 - H,em;y 2 - VH: + 103 cm; 3 - VH

+ .
maximum minimum 21 cm;

The fluctuation range of the discharge from the Strannitsa river
is small--the absolute maximum during 4 years of observations only 13 times
exceeded the minimum. The water discharge of the Strannitsa river never

drops Below 0.5 m3/sec. (M 6 1/sec. kmz) . Minimum discharge is usually

120



‘Table 2

Cocrazirs@ie Boxsoro Jaraxca (3 uu)

Components of the water balance

03.Kcacsoro 83 I964-I967 rr.

867

e far [9R4 -

a ~ precipitation;

b - surface inflow into the lgke; ¢ - subsurface inflow; d -”%gg

from the lake; 'f - outflow plus evaporation. Between d & e evaporation figures are given,

Last line is net water loss or retention.

%% ;' e - outflow

: in mgngaﬁ_iay@?_a+qy;:n - '
Cocrazunomue| I i i) T J y1 _ Jm B | IX X X Lo xm Togosas
components; o . 1964 1. . R L yearly
e X 62.6 30.4 | I0.I | 28.8 | 27.7 | 20,5 | 5I.I 55,4 | 105 52.8 | 47.0| 75.I| 556
by 259 . | sk 2% | 1490 641 | 30I | 225 264 | 351 | 402 | 300 | 348 | sI20
¥ 6.0 6.0 | 6.0 | 6.0 | 68 | 6.0 6.0 6.0 6.0 6.0 6.0{ 6.0f 720
4w les 260 312 |I520 | 675 328 |82 326 | 461 451 | 353 .| 429 5750
30 | L5 | 25| 2.1 | .35 | 8.1 | 100 874 50.4 | 273 | I6.I| 2.0 417
e Yop 425 378|350 | eso |'ss8 | 600 802 238|600 | 544 | 367 | 367 | S8I0
CF ex |48 | se0  fas2 | es2 1o | ese |42 {. 825 | 651 | 571 | 883 [869 .| 6280
. |-T00 -100 | =40 870 - 1-850 |-B60 |~T20 '} Q' |-190 {-J20 | =30 | .60 =480
a X " 56,3 89.1 | 577 | 12 | 258 I?ag?é?' 6.8t 8l 95.1 | ~79.2 | 52.7 '_9_6.8 716
R T 258 283 . | 293 | Is58 | 555 | 'B26 | 238 286 | 327 "359 1 299 | 258 - 5010
T U 6.0 6.0 5.0 6.0 6.0 | - 6.0 | 6.0 6.0f 6.0 6.0 60| 6.0 | 720
d m |80 | 28 857 |1s72 | 587 | 8% | 832 870 | 428 44| 358 | 36 | 5800
2.5 | L0 | k0 8.0 | 7LI | 7.2 | 9.0 6h.2) 58.0 | 64,3 | T2.8| 2.0 | 457
e T 398 | 857 | 383 | 78 010 | s87 | 285 | ‘2% | 230 | 360 | 375 | 88 |- 5380
£ ar 40 | 858 887 | 792 (1080 | 'e65 | ms2 - |, 340 | 288 | 364 | 38 | 39T | 5840
- =80 -70 - =30 . {780 | -490 =290 =50 30 150 80 -30 | -80 40
a X 58.6 | 829 | .| 677 | 3L6 T 67,9 |: B86.5| It I cs.2| 40.2 | 7
b Vg, (26 | e {26 | Tos0 {Is60 | 819 | 256 - | 288 | 484 | 585, | 329 | 262 | 5580
¢ Ypgs, | 60 6,0 | 6.0 0 | 8.0 60| 68 6.0/ 6.0 | 6.0 60 6.0 | 7.0
d mp 290 243 | B4I | II80 | I%00 | 857 | 380 | s8I |60+ | 6I5 | 883 | s® | 6390
1.0 1.0 80| 9.0 oIl 7LO| 9557 I 59,0 | 22.0 | Iw9| 9.8 | 417
e T 319. | .271 | 887 | 352 100 | 926 | 425 68 | 285 853 - | s | a98 6000
& on. | 320 272 | s8I | 361 |10 997 | 520 271 | B | 475 523 [ 408 | 6420
=30 =50 -50 770 70 | -840 | ~139 90 | +260 10 |.-I%0 [-I00 | 80
<o




Table 2 (cont’d)

Tadannga Zl(np'ononxeuge:)'

Cocranzaomie, I i i o k] yI 0| 7 hpil X X x| Tamosag |
components I567. 1. , _ frearly
& X 4LLI 39,7 | 88.7 | 49.7 | 48.7] 62.9 | 57,7 63‘.,0 T6.4 | 148 cu.8 | (72,9 | 758
b g, 226 208 | 872 | I286 | 470 | 272 -} 210 | 288 | 240 433 313 | 252 4540
e Ypgs. 6.0 6.0 6.0 6.0 6.0] 6.0/ 5.0 6.0 | 6.0 | 6.0 ] 6.0 6.0 | .72.0
q p° 273 ora | 462 | Is42 525° | 341 | 27 312 | 262 | 587 . | 384 331 - 5360
| 1.0 2.0 | I0.0] 26,5 | B56.6] 90,5( II4 67.5-| 70,0 | 33.2 | 29.6 3.0 | 504
e Tom, 322 282 232 | 936 878 551 | 330 275 | 262 143 3uh | 438 4990
£ or 323 28k 262 | 962 985 | 64I | 44 343 | 332 | I76 374 4TI |5490
~50 -10 220 380 -410 | =800 |~I70 g -30° ~70 4I0 10 -110 ~130
) . Four-year averages QPeﬁHﬂ_e?a 4 roza , - | _ :
a X 54 .6 88.0] 57.7| 89.8 | 38.5| B39.8] el.s| ' 72.2 | 82.6 | 85.9 | s8.2 | 7I.4. |690
b ¥, | 227 804 | 1846 758 | 305 | ,57 269 | 350 w2- | 310 | 280 {5060
e Vg 6.0 6.0 6.0 6.0 | 60| 6.0] 6.0 6.0 6.0 6.0 | 6.0 5.0 | 72.0
d . 303 271 %8 |2, | 78 |35I | 504 347 .| 439 524 369. | 357 | 5820
1.9 L4 5.1} I0.2 '} 47.5 | 82.0) 101 80.5 | - 59.4 | B6.7 |  I8.4] k.2 | 44O
e . 36 322’ | 938 | 682 ~|Iosz | 666 .| =36 29 | sus | 360 | 399 | 398 .| 5540
¢ or. 268 323 343 | 692 | 1090 e | 437 369 403- | 397 417 | 402 | 5990
~65 -52 25 7C0 =235 -3%8 | -132 - 22 35" 128 =48 | 45 ~I70 -
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observed in summer, ‘in winter it is higher——around O 7 m /sec. Spring
t*spate produces quite a sharp r1se.4 Its max1mum fluctuates between 3 1~

'6‘5,m /sec. (average for 4 years - 4. 66 m /sec., M- 57" l/sec. km )

-,Invspiteﬁof ‘the small size of thevcatchment basin, which means that the J
o water'takes.a;short time_to Tun in,,the abatement of the spate'takes'a
monthvafter the'snon me&ting is over; This is explained by the fact that
the subsurface drainage (mainly soil and sub soil drainage) is considerably
greater than the surface run-off in supplying the Strannitsa river.‘ Rain
floods which occur in summer but do . not reach great extent are superimposed
on'the-curve of the<abatement of the 5pate.. The autumn ‘months are usually_ 121
'a time of extensive flooding. Subsurface drainage also plays a declsive.
»role in’ floods, but the surface run—off from the field part of the catch~
..ment area is an important factor, particularly after heavy downpours° The
average yearly run—off from the. Strannitsa river basin is 372 1nm (in mm -
of layer.on the'surface;of.the»basin),dWhlchicorresponds to a run—off
'lfactor of 0.54; N |

In the years 1966~-1967, occasional observations of the remaining

tributaries'wereinade to assess . the general inflon into Lake Krasnoye.

The results obtained in‘this way reflected differentiated monthly corre-
lations between'the discharge from,the'tributarieS'and-the discharge from
-the Strannitsalriver'(Table 3). |

The total water discharge from'the'small tributaries equals half

of the discharge from the $tranni tsa river;"even though theiEatEhment area
‘of the latter:approximately equals that of the remainingjfributariesf
' The reason for this is, probably, thatithefétrannitsa“river"drainsi
deep'water—bearing levels which'are fed not only from the territory of .

its surface catchment basin_but'alsoifrom the'neighbouring territories.
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Tadamu na 3
Ornonenne odmero npntoxa B 03, Kpacuoe x npnroxy
no p. CTpaannne

I ol onjy | YI| yn|vym| X | X [xr|xo

- 1.10J1.011.25] 2,75 1 1,70 | 1.5511.15 | 1.150 1,301 1,35 )1.20i1. 10

Table 3

Relation of the total inflow into Lake Krasnoye to the inflow from
_the Strannitsa river.

This is indicatéd'by the émall fluctuation range of discharge: the average
- maximum exceeds the minimum by less tﬁaﬁ 10 times. According to the data
obtained from preliminar& invgstigatiqn, intensive stratal dischargés of
ground water conéaining an abundande of chafacferistic vegetation occur

at theAfoot”of.the slopes of the deep éanypn—like Sérannitsg river valley
which cuts several tens of ﬁétéré into the centfél plateau of'thé Karelian
isthmué. Stream No. 23, with its absencé of deep subferranean supply,
sharply differs from tﬁe Strannitsa fiver. At the beginning of spring the
discharge froﬁ this stream is even.bigger than the discharge from the
Strannitsa:rive;,.But in summer the stream almost completely dries up.

The relation of the total iﬁflow into Lake Krasnoye to the inflow
from the Stramnitsa river varies from'ﬁon£hbto mon;ﬁ (Table 3). Because
of the'uneveﬁ distribution of dischgrge'within a yéér, the felation of the
total inflow into the lake to the inflow from' the Strannifsa river is dif-
ferent in different years, thus: in 1964 = 1.52, in 1965 = 1.54, in 1966 =
1.49~and in 1967 = 1.42. For the 4 years the average guantity of inflow

into Lake Krasnoye is 5060 mm (in a water layer in the lake), or, corre-

spondingly, 275 mm in the water layer on the surface of the catchment basin;

the run-off factor ‘is 0.40.

122
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B.L. Greiser and V.A. Zhuraﬂév'(léen have lcalculated the sub-
. terraneau'infldw into'Lake'Krasnoye using.the'method of electrohydrodynamic
lanalogy;f It must’ be noted that subterranean influx into the tr1butar1es
;yof~thexlake.plays a decisive role. But the amount . flowing directly into
‘;the lake 1s small amounting to. 70 i ‘a yearg Since there are no data
on the dynamics of subterranean inflow, it 1s.assumed to be 2. mn per ten—
ﬂ »day period o o | |
'Thus_the'incomingtpart of the water balance; comprising precipitaf
tion,.surface and subterranean‘inflow, is 5820 mm.
"We4shall now'calculate the elements‘of theqoutgoing part of;the
’water balance——evaporation and run-off from the lake. Evaporation‘was

calculated according to the formula of ‘A, P Braslavsky and Z A Vikulina:

' E‘sO.13 (‘e‘(, = 82'},'6)(1'7 KW) M3M/ qyrnw, :
wherelzo %:absolute humidity (inmb') calculated from the water tempera

ture in the centralipart of the.lake. This temperature was'determined from

the graph correlating the data obtained from the survey at the 'Bu1 station

'and from the region of the water gauging post (L G Kuzmenko, in this book) .
The water temperature at both these posts is practically the same; 3200 =
absolute humidity ( in mb ) is calculated from the data provided by the '
‘ymeteorological post on the 1ake ("lower")' W= wind velocity at a height
of 10 m at the upper post' k = factor taking into account the effect of
‘wind velocity ‘on evaporation. k is defined as the product of two fachors,
k and k2, with k =0. 72 calculated for the wind at a height of 2 m above
the’ open surface of the lake, and k —‘l 39. is a transitional factor for

calculating wind velocity over the lake at a height of 2 my, in accordance

"with the data for wind velocity at the upper station at a he1ght of 10 m;

123
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15 ky =072 7 1,39 = 1),

Quaﬁtities of eVapofation for 10~day periods were calculated for |

(k=k

thé.timérOf‘pnfrozen waief. Evaporation from,the sﬁow surface during thei
freeze;uﬁ was determined from-the‘graph by B.V. foljakév and was accepted
as.cbﬁsféﬁt for a:mohth. The averaéé qﬁén;iﬁy'oflevapbration for the.é !
yearS'ié 450 ﬁm. ” | - |
It>wés'§u1te difficult to determine the run-off from the lake.
ﬁﬁfiiﬂﬁépﬁéﬁﬁéf“1964 the Krasnaya five&fwasldammed'and the speed of‘its_
flow was smailef than.the inifial fotétioﬁ speed of a current meter. .The
épee& of flow was also very low_later ét the time of low-water level and
also at.thé time of the highest w#ter lével'ﬁf the lake, when the baékf
water effect frqm Lake Pravdinskoyé was_félt. Tﬁerefore the run-off from.j
the lakeAin.the years 1964 - 1965 was considered. as the remaining term of
the equation 6f.the water bal#née. in'the &eais 1966--1967 when the re-
mains of the dismantléd bridge at the mouth of the Krasnaya riﬁericeaséd_.
to affect its wéter level there came an opportunity to measure directly
the water discﬁérgé. The curﬁe showing the dependenée of discharge on.
the levels &as &raﬁn in accordance with-the daté for 1967. (Fié. 3).
The.fpn—off calculated with the help of this curve differs by 10% from
the run;off célculated by the eduation df the wate; balanée. The discrep—%
anc& between fhese two quantities for 1966 Waé even more significant;

Because of the already mentioned difficulties in measuring the run—off

from the lake the‘dispfepancy in the water balance was attributgd to the

run-off itself.
The total quantities of the balance for the 4 years (Table 4) were

rounded off to the nearest 10 mm (the level was measured correct to 1 cm).

The difference between the levels at.the beginning and the end of the

|-
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Balance of Lake Krasnoye for the 4 years

1- Incoming part; -2 - Outgoing part; 3 - Precipitation,
4 - Surface: inflow; 5 - Subterranean inflow; 6 - Total;
- 7 = Evdporation; 8 Outflow 3 9 - Increase-in the lewél;

-nTotal

period, for nhich the balance hasvbeen calculated, is'68‘cm. This dif-
1ference is duejto h&drometeorological factors as nell as to changing con-
ditione of therrun;off from the lahe, which,resulteo in the fall of the
water level by 50 cm in 1964. This cuantity we haVe'eXéluded from the
final variant of,the'balance: for 1964 the run—oft‘from the lake decreased
by 500 mm. The'remaining part of the difference in the.levela (lBycm) can
be explaineu by the fact that in 1967 precinitation was below the long~-term
norm. The balance of the lake in the long term’ could have been determined
without an increase in the level. But since the observations lasted only
4 years, the increase in the level was 45 mm on average each year (40 wm
. rounded off), or 0.7%Z of the incoming part of the balance

The calculations show that the surface inflow (86.9%) plays the
bbasic role in the incoming part of the'balance; precipitation (ll.QA) plays
a smaller.role;-the subterranean’inflow is 1.2%. These quantitiles are
caused by . the fact that the lake has quite a large catchment basin, whose

area 1s.18.4 times bigger than that of thie lake itself. Accordingly, the
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Water-level—— water—discharge curve for the Krasnaya river for 1967.

. - . . - 3 .
1( H,CIR, 2 ) minimum 28 cin, 4 Q’m /SECo

C + 78 cmy 3 - VH
maximum :

run-off from the lake plays the essentiél role in the outgoing part of the
balance, being 92.3%; evaporétion is only 7.7%. The water volume of Lake
Krasnoye is tdtally ;énewed every l.1l4 years, or, apprdximately; every
14 months., |

A four-year period of observatiqns is too short to evaluate the
changeability Of the elements of the watér balance. The considerable part
played in supplying the lake by the dgep éubterranéan inflow helps smooth
the fluctuations of the infloﬁ due to heavy precipitation. The run—off

from the lake fluctuates even more smoothly. In the course of a year the
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elements of the water balance also undergo smooth changes (Fig. 4).
'-Maximal monthly inflow observed in April surpasses ‘the minimal inflow in

_July-by no more than 6=times. Fluctuations of the elements of the water 3

_ balance, particularly inflow and run—off, cause the changes in the 1evel'.
of the lake.' The high level throughouL ‘most of 1964 was caused by the
..backwater effect but in other years the course of the run—off can be con-
sidered as having been natural. The average maximal level for the 3 years
:(1965 - 1967), which was observed in the first days of May (100 cm) ex-
'ceeds the-minimal (Juiy - AuguSt) by 109 ‘cm. The abSolute maximum of the
level was observed on lO - 12 May,.1966"it was 138 cm and was caused by a
‘-high f1ood of that year. _The absolute minimum of the 1evel ( 28 cm) occurred
_ from September 30 to. October 5 1967 it was caused by the small amount of
_'precipitation which fell during the preceding month (16 4 mm) ' The average 4
bylevel of the lake with its natural regime is 21 ‘om’ for the 3 years (1965 -
1067). | | |
The'dataaforlthe'4‘years are,:obviously; insufficient to'characteriZe
the'long-term water balance,‘ However,'itiisyworth_noting‘thatvduring.them
: last.three'years:precipitation'did.not‘essentially’differ from the norm.
The average precipitation for the 4 years (690 umﬂ is practically equal to
.'the average preclpitation calculaLed at the- Sosnovo weather station in’ the.
years 1951’f_1967 (691_mm). This suggests that the’ balance wh1ch we have ’
,calculated does~not differ substantially fnmnthe-long-term balance.
This researchfbrovidedlus with'a notion of the water balance'of

Lake Krasnoye.
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