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ABSTRACT 

Construction of the Volga Powerplant and formation of the Volgograd 

Reservoir on the Volga River in the USSR have caused severe ice jam 

problems on a reach of the river near the village of Chernyi Iar. 

The ice jams have caused flooding resulting in appreciable property 

damage. Mechanism of the ice jam formation, with a comparison of 

conditions before and after construction of the powerplant, is 

described. Detailed observations of ice jams during eight separate 

winter seasons are tabulated and cross sections of an ice jam in 

January 1969 are shown. The effects of variable discharge and 

discharges above natural wintertime levels are described. 

DESCRIPTORS--/ floating ice/ *ice jams/ rivers/ flooding/ hydro­

electric powerplants/ reservoirs/ *field data/ river currents/ 

*river barriers/ winter/ foreign research/ hydraulic/ hydrology/ 

discharges/ ice cover/ ice pressures/ field investigations/ down­

stream/ afterbays/ . ice formation/ 

IDENTIFIERS--/ *Volga River/ USSR 



ICE-JAM PHENOMENA ON THE VOLGA NEAR CHERNYI IAR 1/ 

By 

V. V. Perzhinskii 

Ice jams ori the Volga River near the village of Chernyi Iar (200 km 

from Volgograd) 2:._/ formerly were not observed every year. One year 

the place of formation was noted 5 km upstream from the gaging 

station, another year 3 km downstream. The rise in the water level 

in these cases was usually within the range of 30 to 45 cm. The 

largest ice jam was observed in 1936 during which the rise in the 

water level was 1 m 20 cm, lasting for a period of 6 to 10 days. 

With the construction of the Volga Powerplant named for the 

XXII Congress of the Communist Party of the Soviet Union and the 

formation of the Volgograd Reservoir, the ice-thermal conditions 

of the Volga were changed in this reach (Reference 2), bringing 

about a change in the discharge regime and the water level 

(Figure 1) and also significant changes in the character of the 

ice jam phenomena. Instead of the usual smooth development of the 

ice jam phenomena region, severe ice jam phenomena occurred. At the 

present time, ice jams on this reach occur annually for continuous 

periods from 57 to 130 days (Table 1). 

!/ Translator's note: All proper nouns in this article are trans­
literated by Library of Congress system. U.S. Board on Geographic 
Names writes Chernyi Yar. 
'.!:._/ Translator's note: Volgograd is the new name for Stalinograd. 
The Volga powerplant mentioned was f ormerly ca lled Stalinograd 
power plant . 
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Figure 1. Mean monthly levels and discharge in the Vol ga River at 
Chernyi Iar in the fall-wint e r period before (1) and 
after (2) construction of the Volga llydropowerplant 
named for the XXII Congress of the Communist Party of 
the Soviet Union. 
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Table 1 

Duration of Ice Jams and the Highest Water Level 
During Ice Jams at the Village of Chernyi Iar 

Beginning End of Duration Water Water Maximum 
of ice ice jam of ice level level rise in 

Period jam (day, (day, jam in before after water 
-2.~ mo) days ice jam ice jam level 

In cm above zero on the gra:eh 

1961-1962 20 XII 14 III 83 176 415 239 

1962-1963 17 XII 16 III 89 224 600 376 

1963-1964 10 XII 13 IV 124 150 450 300 

1964-1965 5 I 6 IV 91 150 498 348 

1965-1966 12 I 10 III 57 175 590 415 

1966-1967 13 XII 13 IV 121 100 475 375 

1967-1968 9 I 15 IV 96 75 436 361 

1968-1969 9 XII 18 IV 130 106 525 419 

Ice cover on the lower Volga under usual conditions was established 

from north to south. With the beginning of operation of the hydro­

plant and the .formation of the reservoir, the ice cover forms at 

the south end with gradual migration of the edge of the ice'cover 

upstream toward the hydropowerplant dam. 

The edge of the ice cover at. Chernyi Iar becomes an obs tac le, 

preventing free movement of the ice and sludge ice from the 

upstream part of the river. Accumulation of sludge ice, subsurface 

ice, and broken ice most often is observed along the left bank which 
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is relatively shallow, with the ice occupying two-thirds of the width 

of the river; the remaining part of the river in the early stages was 

characterized by an insignificant _quantity of sludge ice. Part of 

the ice material (broken ice or separate floes) drops under the ice 

cover forming an underflow and piling. The ice jam accumulated in 

this reach is of significant size; with a length of 4 to 10 km, a 

thickness of 5 m and greater. The downstream nose of the ice jam is 

usually located 3 km below the gaging station at Chernyi Iar and its 

tail 1 to 7 km above the gaging station. The surface of the ice over 

the entire ice jam as a rule is characterized by piling up of frozen­

together ice floes and an extremely irregular ice cover. As a result 

of the movement, the hummocks on the ice surface increase. Along the 

shores and especially at the islands located near the left bank, piles 

of ice higher than 3.0 mare formed. 

The ice jam is most frequently formed during the second half of 

December, rarely at the beginning of January. The ice jam is most 

dense in December and January. During this time there is a general 

rise in water level. In February and March there occurs a redistri­

bution of the sludge ice and subsurface ice along the entire length 

of the ice jam. In particular, there occurs a subsurface thawing 

of the ice, part of which is transported along the bottom with the 

current and part of which goes to an increase in the total thickness 

of the ice. During this period, the water level drops. The character 

4 

, 



of the surface of the river during the ice jam is seen in Figures 2 

and 3, and the accumulated ice under the ice cover is shown on 

Figures 4, s·, and 6. 

With breakup of the ice cover, which is most frequently observed from 

the end of March through the first half of April, even the ice jam is 

broken up. In the springtime, with complete clearing of the ice, a 

sharp drop in the water level occurs at the gaging station at Chernyi 

Iar. 

The most significant rise in water level during the winter due to the 

formation of the ice jam at Chernyi Iar is observed during the period 

of establishment of the ice cover (see Table 1). 

Above the location of the ice jam, the rise in water level occurs 

rapidly in stages due to the movement of the ice. During movement, 

the edge of the ice cover is pushed downstream along the river for a 

distance of 300 to 500 m (sometimes up to 1 km) and is compacted; the 

nose of the ice jam remains in place, The movement most frequently is 

observed at the location of formation of the ice-jam phenomena in a 

significant reach of the river with a length of 3 to 4 km. 

One to two migrations are most frequently observed. During the 

period of such large relocations of the ice material, the jam is 

compacted and a rapid rise in water level occurs from 1.0 to 1. 5 m. 
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Figure 2. The head of the ice jam 3 km below the gaging station 
at Chernyi Iar. · Weak _hummocking of the ice cover 
downstream from the ice jam. January 1969. 

Figure 3. Condition of the surface of the ice cover of the ice 
jam at Chernyi Iar. January 1969. 

6 



H,M 
2 

2 

. 4 

0 IOO 200 300 ·- ~00 500 600 M 

Figure 4. Cross-section profile of the jammed ice accumulation in 
the Volga River 3 km below the gaging station at 
Chernyi Iar (head of the ice jam) according to 
measurements made on January 17, 1969; 1 - ice, 
2 - sludge, broken ice, 3 - water. 
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Figure 5. Cross-section profile of jammed ice accumulation 1 km 
above the head of the ice jam at Chernyi Iar according 
to measurements made on January 19, 1969; 1 - ice, 
2 - sludge, broken ice, 3 - water. 
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Figure 6. Jammed ice accumulation along the 
River at Chernyi Iar according 
January 18, 1969; 1 - ice, 2 -
3 - water. 
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On the Volga in the region of the gaging station at Chernyi Iar, 

annually is observed a significant sludge formation in the stream. 

In the fall-winter period of 1968 nnd 196~, the sludge formation was 

especially noticeable and lasted until April. 

Measurement of the thickness of the ice and sludge under the ice, 

conducted on January 17, 1969, along transverse Cross Section 

No. 1 (Figure 4), showed that the flowing part of the section 

occupied approximately 35 percent of the area and the layer of ice 

with sludge and broken ice reached, in places, a thickness of 5 m. 

Up to this point in time, . under the ice was observed a dense layer of 

sludge, subsurface ice, and broken ice, that formed a fish-shaped 

load with a mass of 15 kg around the current meter and gradually sank 

to some depth. 

The thickness of the ice in the area of the ice jam was unequal and 

varied from 0.6 mat the right bank to 1.4 mat the left bank. Separ­

ate measurements at the head of the ice jam revealed a significant 

thickness of submersed ice (around 1.80 m). Hummocks were qbserved 

over the entire 7 km length of the ice jam, with a height of 1.4 to 

1. 8 m, al though at the tail they were only 1. 0 m high. 

Measurements of the flow velocity at Cross Section No. 1 taken on 

January -17, 1969, showed that the highest velocity of 0.8 m/sec was 

observed along the right bank where there was no sludge. In the 
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middle, where a · significant layer of sludge and broken ice was 

observed under the ice, the largest velocity (0.9 m/sec) was observed 

in the bottqm layer, decreasing towards the interface between the 

water and the sludge. 

Moving upstream along the length of the ice jam, the accumulation of 

sludge, trapped water, and broken ice is reduced (Figure 5). 

Several observations were taken across Cross Section No. 2, 4 km 

above the head of the ice jam, where lesser accumulations of sludge, 

trapped \yater, and broken ice were noticed (Figure 6). 

Maximum flow velocity in this reach was also observed at the center 

and at the bottom (0.6 to 0.8 m/sec), while at the surface and at 

the banks, velocities were 0.1 to 0.3 m/sec. 

From the inspection of the ice jam on March 24, 1969, (about 2 weeks 

before ice movement), it was found that the thickness of the ice at 

the head of the ice jam increased along Cross Section No. 1 by 30 

to 45 cm; sludge, trapped wa!:er, and broken ice were not observed. 

A significant increase in the water level at the time of formation 

of the ice jam at Chernyi Iar resulted in appreciable material damage. 

So, with an increase in water level, the river flooded out onto the 

Volga-Akhtubins k flood plain as a result of which agricultural lands 
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and livestock farms suffered, and building and several industrial 

undertakings along . the left bank near the city of Akhtubinsk were 

inundated .• 

Formation of the ice jam in the fall-winter period in this reach 

occurred during unstable weather and unequal discharges from hydro­

electric plants (the maximum water discharge) within a 24-hour 

period was usually 13,000 m3/sec at the time of the morning and 

evening peaks, and the minimum water discharge was as low as 

1,000 m3/sec). The unequal discharges create large daily varia­

tions in the water level (up to 1.5 m) and with a weak ice cover 

cause destruction of the ice and transport downstream. 

In addition, one of the basic factors causing ~ormation of the ice 

jam is the very much larger discharge of water in the lower Volga 

in the fall-winter than under ordinary conditions. With an increase 

in discharge, th e velocity of flow increases as a result of which the 

ice floes freez e together more slowly and more of them are carried 
. 

under the ice cover, creating a greater probability for formation 

of an ice jam. 
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Kll. B nt=pi:u.1 TaK!IX 60.11,1u11x n cpe,1eLUem1fr 

::c.1.01Jor,i .\JJTL'Plla:1a J;1;1,op yn.1onrneTcH !I 

!liJO!l(X0.1llT (iL,JCT!)blii 110.:(1.,e,1 ypotrnH 130,lbl 

J1a 1.0 - -l,5 _;1. KllCC. 
J-b !30:1rc . !l paii oilc uo:to:ep iioro noc,a 

Llep11 L>1ii 5lp c)1,C'rn:u10 11a 6:110.1aerrn :~11J•l!I · 
TeJJbHaH 3amyroBa1I11ocTb pyc.1a. B oce1rne-J 1rn11 11ii 11cp!io.1 19GS- I 9G9 r . JatuyrosaHHOt'.Tl., 

6u1.1a oco6cu:10 Ja,iL'Wto ii 11 coxp,:1151.1ac1, .:i.o an;i ;;> .111. 
. npo~1 epb1 To,111_u111b1 .11,.1.a 11 myrn 1:0;10 .11, .10,1, npo1um,;~c1111uc 17 HllllcJPH 1969 r. r.o 
n oncpe'lHo,1y npo rjm.110 ,.\'! l ( p!!c . .J). rr o!,a3:1.11: . 'ITU ;1,11;ioc ccqc1111e 3a H11: 1a.10 np11~ ep­
Ho 35% n .10LUa.:i.11, a noii .11,·;1.a c uryroii !I 61rn,n1 :11:,.10.,1 .1oc T11r,1.1 ,1ccra:,rn TO.,Lllll·Hht :J .t1. 

n o;i.o Jlb.1.0~1 11 a6.110,1. a.1C H ll:JCTO.lbKO n .10T11blii c.1oii u1yrr1 . . Ill! YTPIIB O.lil O!'O !I 61noro .11,Ja . 
'!TO Pbl00Bll .1 Hblii rpy3 \J[lC CO ii 15 1;i IDICCTC C pC~i! Oii sepTyWJ(Oii ilPII.\ Q;J.Jl.lOCI., pi.,IIJSJ)lil 

npora.1l<llll3Tb 113 f.r\·G:111v. r . 

To.1w1111a .,1.,.1.a a paiiDIIL' :;a)i·: Dpa 61,r.1a !lep:rn;10,1ep 11oi'1 I! 11 3;ie:1rn:1ac1, OT 0,o -'1 ' 

n pa!Boro 6epe:ra JO 1.4 .\! y .lCBOro. OT:tC:.lhlll,l (! 3J\;L'Pi>I ll ro.lOBII Oii lJ;JCTJI J;t;KO,Ja on:,·· 

'!3 .1 11 3H3lfl1Tl':JI.,J!Vi0 TO.liU!ill\' Jl(Jrpy:;;cil!!Oro .11, .1a ( !!OpH]K:l 1,80 .11). J-I J BC C\i ;ia;1;op'i"\'. 
y'laCTKC l!POTIT}J,el!JI C'-1 7 1'.IL 11 3U.1IO; l.l,111Ch TO,JOCbl CblCOTO ii 1,-!- l ,8 .II, ll XllUCTOIIOi·1 q:i,:r;, 

3an<opa Olli! Ubl.ll! OKO.~O 1,0 ,\!. 
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Puc. 2. ro.100:1 JJ Mopa a 3 1-:.1, H1n1i:C' Lrn.11.0 Mep11oro nocTa 
l.Jcp111,1A }lp. H11;i;c 3l ;i;opa c.1a60 TOpOCIICTl>lil .1e!(QCTUO . 

H11uapb 1969 r . 

Puc. 2. Cocroiurne no nt'px t1o cr11oro ., c~urnoro nol-ipooa 
11p11 Ja;i;upe y c. 4ep111,11i Hp. }l11uapb 1969 r. 

6 .Mercopo,10rnn H rnJ1po:ornR• N: 8 ·st 



oJ13MCpC'llHb!C OKO fl OC TI! TClJC''IIIIH n o np oc!rn.110 ;\fo I. [Jbln OJll!Cllllbl e 17 Hll!J;Jflll I 9G9 r 
noK:na.111, '!TO 11a11Go:11,uJaH c 1<opocn 0.8 .H /Cl'K 11aG.110 ,1 a.wc1, ruo:r 1, n pa Boro Gepc rc1. l'J.; 
orc yrcrn yer 111yra. Ha cep1.\lJ r11 c , r,J.e 11aGmo.:w.1cn 311a •1HTem, 111,1ii cJJo i1 wyr11 H G11r1Jru 

H, M 
2 

0 

2 

4 

0 100 200 300 ~00 500 600 M 

Puc . 4. V I1onepelf Hhrii npo4' 11.1b 3a:.n.optthrx 
.cKOlV ICHUH lfb-7.a p yc.1a B0.1r11 u 3 Id! HH inC 
eo.110Mep11oro nocTa 4 ep11i.1i1 ~l p (ro .,ooa 3a -

)Kopa) no npm1 cpa ." 17 n11 oapn 1969 r . 
1 - Jie.11, 2 - wyra, 611rbl11 JIC.l, J - oona . 

,. 
6 ~ 

~ 2 
8 G 3 

' 0 IOO 200 300 600 700 M 

Puc. 5. I1 oncpc11 Ho1 rt npoc~11.1b J~rK 'JPHLIX ch'. on.1eu11f1 
JfL,13 D 1 A".ll Bhltue l' Q.10 Dhl J;J)KOpa y C. 4 ep111.,11i 5lp 

no 11po >< cpa" 19 s11oap>1 1%9 r. 
I - JIC.l , 2 - wyra . omwii ,ie.'l, 3 - BO.la. 

Jlb'!l.8 nO,J.O Jlb.c10)1, Ha l!UO.lb!JJJIC CKOPOC TJI te t1eHIIH (0,9 Jl/ceK) on1e4a:lliCb B nprU.Oil HO'.I 
CJJOe, y~1 e HblllaH Cb K rp a 111111e pa 3.J.e.1a Bo.:ia - rn yra . 

n o .um1-11e 3 a,Kopa Bllepx cK011.1e1rne rn y r.11, u11 yrp1mo.u11oro H 61noro JJb.:la Y)I CHb1Ua-
e'J1CS1 (.p llc. 5) . · 

H, M 
2 

0 

2 

4 

6 

0 2 3 4 KM 

Puc. 6. 3a,Kop1rnc c,on.1cmrn ,1b.l a no .1 .11111 0 pyc.,a Bo.int y c. tfcp111,1ii 5l p 11 0 npo"epa" 
18 strnapa 1969 r. _ 

1 - Jiell, 2 - lUyra , 611rb111 M.1l, J - no.u, 

B 4 K,H Bbllll e roJJ Oll bl 33)KOp a Ubl.ll! Bb[JlO.lHCllbf Ha G.110.1eHII H Ha rr o rr epetJ HO,r np o­
cjrnJJe .N'2 2, 11-1e on1etJa.1oc1, 1-1 e60.11,u 10e cKon.ie1rne rn yrri, IJ.11yrp11Bo.1Horo 11 61 noro .11,.1a 

(p!!•C. 6). 
J\ 'i aKC-Jf. '1aJlbll blC CKO.[l OCT ll TC4eHll H Il a 3TO\l y<IaCTK C Ta Kll<e o nl e l!a.lf!Cb Ha cpe.lll!le 

npocjll!.151 Ii y ,].Ila (0.6- 0.8 .H/Ct>K) . y n OllCfl X!IOCTll II y GeperoIJ (0, 1-0,3 .11 /ce ;,;) , 
Dp11 06cJJc,10IJallllfl 3a>l\opa 2-1 :-iapra 1969 r. (3a .lfle 11 e .1c.111 no .1e.:r.oxo-1.a ) J1 ai i.le110, 

'HO TOJlLUllHa Jlb,J.a [J ro .10fl l! Oii '!aCT!\ 3Q)l.;:opa ylle.111'!!1.laCb no llP OQJIIJl!O .:\"~ I 113 30-
45· CJ!; rnyrn 11 llHyT.pllO O,J/llOfO 1,%.[\8 He HaU.1!0].3.lOCb . 
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J11;J11IITO.lbllblC nOBb!WCIIIIH YPOlll!H ,1)0,J.bl 130 llpC:1151 o6pa30llcl llJIH 3c1;Kopa y C. Y cp1 11,1ii 

}lp 11p1111 0C HT Olll YTID!Ll i'I .:1 1:11 , ·p11a :~,llbl ii ',"IL\epG_. T aK, C []0ll bl ll1C IIIIC:1! YPO!lllll fl0.1LI 11 ;16:110 -

1,ll'H"ll 111,1xo; i l 'C Ilcl D o.1ro -.-\ xryu1111cKy10 11 0 11>1 ',', ll p e3y:ll, T3 TC '!CfO CTpa.1a10T ce.·11,CK0-

~11.lliiiCT lll'lllll,I C yro,J.LH, )K IIIJ OTII O!lo;\l! CC,KII C cjJl'p>ILI, II O,J.Tan:111ll';_IOTC5! CTl) OCIIIIH JI (I_CKOTO­

,iJ~ 11pO:l l bill l . lCIII1l,!C n pc,1np!il!TJill llcl .lCllO:I! (ie p cry y ·r. AXT\ilJIIIICKa. 
I O up,UO!J;JII IIC 3;1,KOl)Oll .JJ OCCIIHC-3 Il ~!lllle n ep!IO.'.lbl Ha :no:11 Y'!3CTKe ll l)Ol!CXOJ.IIT Ilj) IJ 

11
,,y.:rni'1'111noii noro.:i.e 11 11cpa 1rn o:11ep11b1x c6pocax f 3C ( B11yrpJI cyrnK ~ia1<c1n1a: 11, 111,Ji·1 pac­

.i,tt Bll;tbl 61:t!l.JCT 13 000 .u3/cc"- BO Bpe,rn npoxo,K;, e 1111H yr pc11 11 e~o JI n c,1cp 11cro 111 11,a, a 

11111111":!.lLIILIII pacxo,1 ~IJO.] bl - ; , o I 000 .H·3/cel\.). l:_l ep.J!l l!O'.!Cl) HLle ClJJ) OCbl C03.1i.llOT UO,lblJJIIC 

li! !l'Tllill')'TOl!II LI C KO.l COaHIIH yp013 11H llO.]bl ( ;to l ,::i .11) , a II J)ll c.1a6oycr a 11 oiJIIBWC:II CH :Ic;tO­

([ :i11e 11 po11cx o.111T pa 3 pywcH11c .lb.la II T pa11c n opn1p on1<a _ e r o flHII3 no ;c,rc111110. 

Kpo:IIC To ro , 0,11!1! :II Jl 3 OCIIO!lllb!X cjJaKTOpO!l , Ci!OCOUCT!lYIO!JV IX oopa:lOll illl !l!O :l3)KO!Ja . 

~l\,llliOTCH 6 0.1ee llblCOKl!C p acxO.'\LI IJO;\bl l l 1rnrnc ii B0.1rf1 D oce1rn e -3 11 :llll!l e IICpll O,.J,LI, l{C:I! 

J!O Ubi .10 B eCTC'CTIJCHHblX y c:10n m1x. C yne:111<1e1111:11 pacx0,10B yBemt <IJln l! Cb II CKO J) OCT II 

[t''iC!IIIH , !l pc3y:ILT3T(' tJero ., ,c,1.1em1ee 0 1e p 3a 101:c H ,1b,J.l!llbl JI 60.1bWe JIX YHO Ol :TCll !10,1 

.,e;tflfIOii !I OKpon , a 3TO C03,J.3CT 6 0.lb WYIO nepoHTHOCTL o6pa30B3 Hl15! 3 a)KOpa. 
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