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- MORVODINAMIOA ALBIILOR §I EPEOTELE LAOURILOR DE
BARAJ ASUPRA EVOLUTIEI RELIEFULUI

OHANNEL MORPHODYNAMIOS AND THE EFFEC?S OF THE
RESBRVOIRS ON THE RELIEF BVOLUTION
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w
THE EFFEOTS8 OF THE HYDROTECHNIGAL MANAGEMENT ON
THE BISTRITA RIVER CHANNEL MORPHOLOGY

Efectele nonndlrd;lor hidrotehnice asupra mor-
fologiei albiei riu Bist " a
Ionitd ICHIM
Igtrodnction '

‘The Bistriga river has a drainage vasia of 6,952 kn® and an
average di.lchu'so ot 56 ’/. at its con!luonca with the Siret river.
I% passeas through all tho grout units of the Eastern Ou.'pntm.cnl, the
Moldavian Subocarpathians and a part of the Moldavian !abloland. In
such iutura]. conditions, the high waters of the river, having particular
effects on the river channel morphology, take place betweea MNarch-
June and éoprosmﬁ 609‘ of the annual river tiov. The river bed deposits
are gravels and boulders. _ -

The reach of 1itorest hore_ is between Frumosu and the con-
fluence with the Biret riYof (about 160 km) (Fig. 1),

Frumosu -

Pig. 1
General location of the channel reaches.
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Belevw Poiana :uuu. on about 150 km, the river underwent
wmm sanagenent. There were arrsaged: 8 rnorvoix'l sy 4,8 ka
of C-uh c=4 60.109 ka conorete canals for hydropower stations. At
the lllQ time, «mmu of Piatra ln.s, other nnthropic influences
Soke plm. such as a. Mu-nmlu of the flood plain and the ex-
cavaticn ef the river bed material (abeut 150,000 ~ 200,000 n>/yr).
Theae iltlﬂptc interveations ranonny changed the ro;i-i of the
um ‘channel Mu. Soue aspects are -J.x-udy known (Donisk, 1968;
;cuu. mcm. 1982; Riédoane, 1985; Rldonno ot al., 19'79).

In this peper we ntnqt to predict the trend of tho r!.vor
bed elevation and the changes ot the river channel unbrdd:.ns

2. Data celleotion |

Our MMnJ are based on: geomorphological mapping; se-
leoted topographic meps, before (in 1960) and after (in 1972) the
river lplusonnts ém-x mu—ueftoual- surveys on the Bistrija
river ohamnel upstresa the Isvoru Muntelul reservoir (the reach
t'nporn-:uy flooded by the lake) and between the Isvoru Muntelui.
aaa and Pingirati Feservoir; seasureaents of the hydraulic scontry
olnntn in the following oross-secsions: l‘tunom (about 10 km upltrnl
the Isvoru Muntelui resexvoir, abeut 600 measureaents betweea 1967-1982),
Btraja (about 12 ks below the Isvoru Muntelui dem, about 300 measu-
resents botﬁn 1974-1982), Frwaseni (Mﬁ 25 ka holo_! Piatra Fean,
.about 500 measuremeats between 1975-1962); discharge and sediment
data; water level frequency of the Isvoru Iuntolui vrooom:l.r Zor the
peried 1960-1962.

"'3. Besulfs and conclusions
In the present dynasics of the river channel of the Bistriya

—"—'T'"I"om Kuntelul (V, = 1,230 x 10° u?), Pingarags (V, = 6 x
x 1o - ). Vadurt (v, = 4,8 x 10%2), Bitca Dosmnes (V, = 10 x.
xlOl). Iuovn(v -10:1061 ), Girleni (V -6:1061)
Liltest (Vy = 9,3 x 10" o), gerbunegts (v, = N 10%%)..
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river there are two markalily different situations: 1) in wﬁich the
influence of the new basic local level is decisive and 2) in ﬂﬁoh
the reducing of the discharge is decisive.
_ 1) The typical axemélg of the ix_u’.luence of the new local
basic level is the part of the river channel upastream the Isvoru Mun-
telul reservoir (formed in 1960)._Int'or:|.n3 into the reservoir, the
Biatrita river has an average discharge of 32 -5/5. suspen(
sedimenta of 332,000 t/yr and a bedload of 66,400 t/yr. The level of
the dam-lske has a variation on a maximum amplitude of 34 mu (sometimes
j even in one year) and the ntandstill 'nt maximum levels during susmer
hish watei'a; this amplifies the regressive deponition_upatrqu the
river bed. The lowest levels of the reservoir are during summer high
waters; this amplifies the regressive deposition upstream the river
bed. The lowest levels of the reservoir are during spring high waters,
which determi.no a river bed scouring. Between the two extremes, the
process that dominates is aggradation, which, on the first 4 km to
5 km upstream the lake is estimated at 1,5 to 2 m (medium). Because
of the regreasive deposition 1n§osod. by the new local basic level,
the aggradation may be felt upntreau; In our opinion, the tendency
of the river bed elevation in the Frumosu cross-section (about 10
km upstream of the dap-lako. average d:l.achargi of 30 n’/u, bankfull
discharge of 230 13/5) nay expro;al such a conclusion (¥ig. 2). Also,
as an effect 'or the basic level elevation and the backwater, we
noticed that for the aame disch;n'ge the depth of tiu river raised
and the velocity diminished. Por exeaple, at 20 w’/s, before
arrangements, the depth were 0,5 m and ‘velocity of 0,7 —/" after
arrangements, the depth is 1,5 m and the veloocity of 0,5 u/8. Thip is
shown by analysing the exponents 61 the rogin equations.

2) There are two situations in which the dischu'ge reducing

is decisive in the river channel ovolution.
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: The Bistrita rivqr,:: fn ‘the Frumosu oross-
gection, at 10 km upstream thelsvoru Munte - .
%:id :::;.::gt:: General trend of the river
a) Between the Isvoru Muntelui dam and the PFingirati
reservoir (on about 15 );l) the medium discharge of the .river reduced
.tro- 40 l?/a to 8,5 l% and froam 1980 to 4,5 n%, because the Bicas
river was directed by a tunnel into the ..I:voru Muntelui reservoir.
Before the management of the Straja cross-section the bankfull
diascharge was about 340 3 and now it is about 150 l5/a. This
. determined fho river channel to have a regime of undbrtienci.sd.

In the first 14-15 years, there was an sggradation 17551-.
~ with a rate of 11 om to 37 ow/yr in the area of confluence with the
Tarciu river and the Bicas river. "I'ho two rivers ;oz‘ld alluvial fans
in the o0ld Bistrifa channel. In the alluvial fan of the 'l’arcllu river
. tho.thiokn;aa of the accumulated 'doyosit; overpasses 2,5 - 3 m. The
. identification of the alluvial fan may also be deduced by analysing

the river bed deposits, which, before the arrangement, had elements
of orystalline -eh:l.atd. characteristic to the Bistrita river upstréam
- the ];ivoru Muntelul dam, and now has only typical flysch elements
carried by the Tarciu river. ‘ '

On the whole reach the aggradation reached of 1 m to 1,5. &
on thhg average. After 1974 there appéared an alternation of short '
periods of sggradation and degradation. We may say that the river
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ohannel adjusted with the new conditions of the river flow. At the
Btraja cross-section (at 12 kr below Izvoru Muntelui dam) the tendency

of the river bed elevation i1s dascribed in figure 3.

Hp{m i ,
10{s |‘30 Hp = -1.876+Q00222 T -0.000623T%
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The Bistrita riv:is;;: in the Straja cross-
section, below 12 km of the Izvoru Muntelui
flam. General trend of the river bed elevation.

b) Between Piatra Neaut and the confluence with th; Siret
river the ar:angelanfs of the river (the largest part of the water was
direoto& by conorete canals and dam-lake for bydro-power atations)
also determined a great diacharge reduction in the old river channel.
Before manasgements the average discharge was 56 na/n, the bankfull
discharge of 450 l5/a, after managements, the avoiago discharge is 19
ls/ﬂ and the bankfull ﬁischnrse of 160 n’/a (in the Frungenl cross-
section). On the other hand, there are some dam-over-flow discharge
from the hydro-power systems upstream Piatra Neu-t; these have no
ordered program and the dam overflow has a reduced sediment content.
Under such conditions, the most important °ver chbannel morphology
changes are:

- the reducing of the river unbraiding from an IVO?IGO
caefficient of 3,22 (before managewent) to 1,6 (after managencntj
(Pig. 4);

- the individualising tépdoncy of a ﬁnielry river channel,

‘but this proves a great instability. Thus in the Prunseni river cross-
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Pig. 4
Unbraiding coefficient variation (I_) for the
' Bistrita chennel, between Piatra Nellmy{ and Ba-
o#iu, before management (in 1960) and after
managenent 0972?‘,
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The Bistrita river at Frunseni oross-section,
25 ku downstream Piatra Neamy. Movable river
bed amplitude. ’
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‘Pig. 6 ‘
The Bistrita river at the Frunzeni cross-
section. General trend of the river bed
elevation. ’
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section the great instability is proved and 'by the amplitude of the

movable bed'too, which .3 over 4 m (Fig. 5). On the main river channel
the general tendency 1s of deepening (Fig. 6).

Referencesg
Donisd I, (1968), Geomorfologia viii Bigtrita. Editura aAcademiei R.S.R.,
. Bucuregti, 285 p. ‘ -
IchimI, Maria Ridoane (1982), Aspecte ale modificirii morfologie
‘biilor sub 1nf1u6n§a’baraaelog, 8tudii gl cercet. de geologle,
seotizioa g1 geografis, Geografie, XXIX, p.11-18, Bucuregti.

“ Radoane Maria (1983), elgetul gi_procesele reliefogene din song lacu-
' ui_de bar 0 t de pe valea B: itei Moldo ti,

Tezd de ddctbrat. Univ.'"Al.I.Ouza" Tagi (unpubliahog).
Riidosne Maria, I.Ichim, E.Florea, N.Ridosne (1979), Influenta baraju-

lui Izvoru Muntelui asupra albjei ri B iga a-

¥al, Lucr. Stajiunii de cercet. “8tejaru", Pingirati, 7,

p.l55-164;

REZUMAT
‘ Influenta antropic#d asupra diqanicil albiei ninorﬁ a riulul

Bistriya se exerciti $n doud situayii diferite, in care: 1) noul ni-
vel de basd local este determinant; 2) reducerea debitului eate deter-
ainanti. in aceste conditii au fost identificate uraidtoarele tendinye:

- colmatarea nlbiei winore pind la 10 km amunte de lacul Izvoru
Muntelui (dupd 23 de ani de la formarea lacului);
’ .- gnbadaptaroa albiei minore fntre barajul Isvoru Muntelui gi
lacul Pingdragl gi éollatarea datoritd aportului ifluontilor Bicas gi
TarcHu; ‘

- reducerea albiilor snastomosate in aval de Piatra Neamy, cu
un coeficient mediu de 3,22 (inaintea smenajirii), ia 1,6 (dupd eme-
najarea gi adincirea albiei principale). ‘

) Stayiunea de Cercetdri "Stejaru”
Piatra Neamy
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