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Abstract. Mathematical modelling of sediment transport and deposition in the floodplains and canals of rivers is closely
related to the hydrodynamics, as well as the design of engineering measures, of water pollution control and reduction.

The dynamics of flow velocities and water level in the urban section of the Nevézis River at Kédainiai were estimated by
applying a hydraulic-mathematical model, DELTA. It was established that there were no conditions for undesirable river-
bed siltation. During the dry season (Q,; = m*/s), flow velocity did not exceed 0.5 m/s in the study section. When the dis-
charge affected the formation of the riverbed (Q,; = 70 m%s), the flow velocity reached 1.2-1.3 m/s and accumulated bed
sediments were washed away.

A two-meters high dam near Skongalis does not stimulate bed silting, as it is not high enough to have much influence on
the bed formation processes or the reduction of riverside overgrowth. When the water level is low and the flow velocity is
small (0.1 m/s), the water in the river is only slightly turbid (turbidity is 2-6 mg/l), so there is no scope to decrease sedi-
mentation in this case. To improve the aesthetical view of the river, it is advisable to regulate the riverbed by reducing the
river width to a 30 m maximum.

Floods in the Nemunas delta inundate the bright areas of the valley, where the significant amount of sediments brought by
the water is deposited. This decreases the water pollution entering the Curonian Lagoon and the Baltic Sea. It is, therefore,
desirable to find ways to intensify this deposition and to put them into practice.

The possibility of increasing the discharge of water flowing through the flood plane was investigated, applying the
DELTA model. The influences of road banks built across the floodplain and the growth of bushes in the valley were te-

sted. They cause increases in depth and decreases in flow velocity, which can alter the amount of sediment deposition.
Keywords: hydraulic modelling, riverbed process floodplains, sediment dynamics, regulation.

1. Introduction

Nearly all-major Lithuanian rivers perform the functions
of a cleaned-sewage receiver. The waters of the largest
Middle Lithuanian river, the Nevézis, are polluted both
by the waste from the industrial towns Panevézys and
Kédainiai, and by biogenic materials washed out from the
fertile land of agricultural fields — nitrogen (N) and phos-
phorus (P) — compounds (Aksomaitiene 2000; BagdZia-
naite-Litvinaitiene, Lukianas 2005; Sileika 1996; Sileika
et al. 2000; Vaitiekaniené 2006).

Wash products transport a large amount of biogenic
materials and heavy metals (Deletic 2001; Zdankus, Sa-
bas 2005). The key influence on the sedimentation of
these materials is made by river flow dynamics and river-
bed processes (Van Rijn 1993; Christiansen, Wiberg
1997; Pasche and Rouve 1984; Thornton et al. 1997).

In order to better investigate the flow dynamics of
the urban NevéZzis through Kédainiai town, and the influ-
ence of the existing bed layer on the sedimentation and
silting processes, we chose a mathematical method for

riverbed modelling by applying model DELTA (Vaika-
sas, Rimkus 2003). This method enabled us to reconstruct
the influence of the spillway dam on the flow dynamics
of the study section and evaluate the changes to its river-
bed processes with sufficient detail.

The silting processes and sediment deposition are
quite different in the floodplain of rivers. The floods
inundating the floodplains of urban rivers leave signifi-
cant amounts of sediments containing bioorganic matter
and heavy metals in the flooded areas (Althaus et al.
2008). This reduces the contamination of the water get-
ting into the seas. Naturally, it would be desirable to find
ways to further increase sediment deposition (Van Rijn
1993). With the aim of estimating how these processes
work in the Nemunas delta, field investigations were pe-
rformed and sediment deposition processes were mathe-
matically modelled using the DELTA model (Fig. 1).

The ability of grasses to entrap sediments has alrea-
dy been investigated and has been employed in the crea-
tion of vegetation strips which serve as barriers to retain
sediments transported by runoff (Deletic 2001; Rimkus et
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al. 2004; 2007). The effect of water grasses on the sedi-
mentation process has also investigated (Vaikasas, Rim-
kus 1996). However, the flow over grass-covered flood-
plains has not been studied sufficiently so further investi-
gations are necessary.
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Fig. 1. Floodplain of Nemunas delta

The way that road banks have been built across the
floodplains generally causes the water discharge flowing
trough the valley to decrease. Therefore, a trace design
must be chosen that minimises this influence.

The research objective is to model the dynamics of
flow velocities and water levels and to investigate the
peculiarities of sediment deposition, silting and water
purification, based on this modelling.

This paper discusses the results of the investigation
into these issues and the factors affecting them.

2. Methods

A quasi two-dimensional mathematical model DELTA
was used for the hydraulic modelling (Vaikasas, Rimkus
2003). To enable calculation of the distribution of flow
velocities, the bed flow was divided into strips of equal
discharge flow. Flow velocities in the strips were calcu-
lated using one-dimensional Saint Venant equations:

_E—i_{_i ﬁ (1)
dl  c?h di{2g)’

where: v — average flow velocity (in cross-section of cal-
culation strip); h — average water depth (in cross-section
of calculation strip); dl — length of calculation interval;

%— hydraulic (water surface) gradient.

Chezy roughness coefficient C in the formula (1)
was calculated according to Manning’s formula, best
suited for riverbeds:

Clel/G] (2)
n

where R=A — hydraulic radius; A — area of cross-
x

section profile; y — wetted perimeter; n — roughness coef-
ficient, measured or selected from tables (depending on
watercourse condition).

In this case it was established according to direct
measurements of flow velocities and riverbed condition
taken during winter-spring 2006 and was checked by
verifying the model (n = 0.030). Measurement results
are described in depth in another article (Rimkus et al.
2007).

A dam, necessary for take up of water, has been
constructed near Skongalis. Water levels and average flow
velocities were calculated, representing the “before and
after construction” scenarios, for various cross-sections in
the modelled section of the NevéZis, from the dam at
Skongalis to the Panevézys highway (Fig. 2).

Calculations were made for the minimal environ-
mental discharge (80% of dry season probability)
Q = 0.6 m¥s, which has to be ensured when the river wa-
ter is used for technical needs. Calculations were also
made for relatively moderate but frequent flood discharge
Q = 70 m%s when water starts to flow into the valley.
Such discharge is known as bed forming discharge. In
addition, calculations were made for long duration peren-
nial minimal discharge Q = 3 m%s.

Model DELTA, originally created for the Nemunas
delta, was employed for the investigation of sediment
deposition in the floodplain (Vaikasas, Rimkus 2003).
The known mathematical models could not be applied to
our investigations as they are not adapted for calculating
the sediment deposition in grass covered flooded areas
(MIKE 21 1996; Cao, Carling 2002). This requires a spe-
cial method of calculation. Formulae were created to es-
timate the ability of grass to entrap sediments (Vaikasas,
Rimkus 1996, 2003). The velocities between the grasses
are low, causing sediment particles to sink quickly, in the
same way as in still water. Sediment deposition is then
proportional to the fall velocity of the particles and the
sediment concentration between the grasses, formed by
the concentration at the flow bottom over the grass layer.

Consequently, sediment deposition into the unity of
bottom area D can be expressed as follows:

D =K WG, , 3)

where: w — fall velocity of sediment particles; Cy, — sedi-
ment concentration at flow bottom, i.e. at the surface of
grass layer; k.,r — correction coefficient depending on the
state of grasses, which can be changed by water flow or
after grass cutting.

Sediment concentration in the flow is commonly

expressed by the average concentration c along the water
depth, making it necessary to estimate the ratio

F =C/C, . This changes formula (3) as follows:

D =k WC/F. (4)
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Fig. 2. Distribution scheme of cross-sections in modelled section of the NevéZis River

The following formula was derived for the calcula-
tion of ratio F:
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where: h — water depth; y — distance from the bottom;
vy, — water velocity at distance y from the bottom,
a=0.3 hy; hg — thickness of grass layer; k=0.4 — Van
Karman number; z — Rouse number; B — ratio of sediment
and water momentum diffusion coefficients; u. — shear ve-
locity.

These formulae were employed for our investigations.

3. Results and discussion
3.1. Flow dynamics in the Nevézis River

The calculated water levels and flow velocities are pre-
sented in Figures 3 and 4.

At minor flow, i.e. environmental discharge of
0.6 m%s, water levels and longitudinal gradients depend
largely on the relief of the riverbed bottom. There are
several shallow sections (wades) along the riverbed
where the bottom altitudes are high. Shallow water runs
over them at velocities, which are no lower than flood-
water velocities (Fig. 5).

As mentioned previously, the values for the rough-
ness coefficient n in calculations were taken for the win-
ter period, i.e. when there is relatively little overgrowth of
the riverbed by water plants and grasses. The distribution
of water velocities within the flow strips across the river-
bed, when the discharge is Q =3 m®s, is shown in Fig-
ures 6 and 7.

There are pools between them, which reach depths
of between 1-2 m. The flow velocity in these pools is
only 1-5 cm/s.

Following construction of the dam, the water level at
the start of the dam pond rose by about 0.7 m and flow
velocities in deeper parts of the pond decreased dramati-

cally at environmental discharge, not even reaching
1 cm/s. The water level altitude at the end of pond chan-
ged by 0.7 cm, i.e. the water level became almost hori-
zontal. Water velocities increased by only small amounts

due to the potential energy accumulated in places under
the bridge.
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Fig. 3. Longitudinal profiles of water levels: 1 — river bed
bottom in deepest cross-section in waterway; 2 — when flood
discharge is 70 m%s; 3 — when Q = 3 m%s and no dam;

4 — when environmental discharge is Q = 0.6m*s and no dam;
5 — when Q = 0.6 m¥/s and dam in place
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Fig. 4. Flow velocities: 1 — when flood discharge is 70 m%s;
2 —when discharge is a normal 3 m®/s; 3 — when environmental
discharge is 0.6 m®/s
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Fig. 5. Water velocity dependence on water levels and
vegetation (measured in the Nevézis riverbed at the Vilainiai
gauging-station at cross-section I11)

The calculations made without the spillway dam
showed that once the dam was built the water discharge
increased from 0.6 to 3.0 m*/s due the use of the Kavars-
kas pump-house to increase the minimal NevéZzis dischar-
ges by pumping water from the Sventoji. Water levels
also increased, but only by an average of 12 cm, as they
were more affected by the rapid flow through the wades
where water depths were shallow.

The levels changed even less in the pools, meaning
that the discharge increased 5-fold from 0.6 to 3 m*/s; flow
velocities showed increases up to 4—4.5 times, i.e. roughly
proportional to the discharges. Flow velocities below the
dam were somewhat higher in comparison to the pond, as
discharges were minimal and water depths in the pools
were somewhat shallower. Taking water from the dam
pond to supply the Lifosa chemical fertilizer plant (at up to
0.24 m*/s) decreased the flow velocities below the dam, as
the environmental discharge is reduced by approximately
40%, down to 0.36 m*/s. Flow velocities are also reduced,
becoming even lower than those above the dam.

These velocities remain unchanged as the water
flows downstream to where the Obelys, a Nevézis tributa-
ry which carries the discharge returned from the chemical
plant, joins the river. Although the water quality here is
almost unchanged, due to the decrease in flow velocity,
the environmental conditions for aquatic fauna during the
dry season can deteriorate below the Obelys entry point,
as the wades become very shallow and divide the river
bed into separate small basins (within the pools). As an
example of this, on 29 August 1958, the NevéZzis dischar-
ge measured was only 0.4 m*/s. In this case, almost all of
the water was taken into the plant and sedimentation
stopped in this section of the river. It would be worth
considering the resumption of the use of the Kavarskas
pump-house to increase the minimal NevéZis discharges
by pumping water from the Sventoji.

Reduced water velocities and the abundance of bioor-
ganic materials allow more intense growth of water grasses
(Van Rijn 1993; Gonzalez et al. 2008; Zdankus et al.
2008). These grasses grow beside the banks of the Nevézis,
squeezing the main channel flow and causing the flow ve-
locities in the middle of the riverbed to increase to some
extent. As can be seen in figure 5, there are some instances
where water velocities increased by more than 1 m/s, due
to narrowing of the main channel flow by grass overgrowth
and shallow depth. Hence grass growth, though very inten-
sive, did not adversely affect the flow hydraulic conditions.

The remains of the grass are removed after vegetati-
ve growth has ended and by flooding. However, intensely
growing grasses change the appearance of the riverbed,
which may be considered as unacceptable in the urbani-
zed section of the Nevézis. In this case, the grasses
should be cut and removed from the riverbed.

To improve the riverside appearance and reduce
growth of grasses, the left bank from the Smilga fall
down to the footbridge (cross-sections XI11-XV) should
be tidied up. The riverbed is wide through this section, so
it should be narrowed and its embankments formed in
line with architectural requirements. This would increase
the flow depth and lessen the growth of water grasses.

The analysis of flow velocity distribution (when
Q =3 m?®/s, see Fig. 6-7) shows that most are regular and
have no sharp maximum.

This distribution of average flow velocities in the
plan is determined both by the regular shape of the Nevé-
Zis flowing through Kédainiai and by the relatively
straight trace of the river section. Cross-section XXI is
the only place where the position of the highest velocities
moves towards the left bank, due to the centrifugal forces
occurring at the bend. However, the absolute flow veloci-
ties reduce, due to the impact of the near spillway dam
and its affluent significantly decreasing this centrifugal
force (Fig. 7). A similarly even distribution of velocity
vectors remains during higher floods in the NevéZis.

3.2. The increase of sediment deposition
in the Nemunas floodplain

It was found that the most efficient way to increase sedi-
ment deposition was to increase the water discharge over-
flowing into the valley, by deepening and widening
places for water overflow. The amount of sediments get-
ting into the valley and depositing there increases as well.
The wash of floodwater increases also because of a fea-
ture, that in the strips of the riverbed existing below the
places of water wash, the sediments brought by the river
flow begin to fall, as the riverbed discharge and the flow
velocities are decreased there. Those performed then silt
up of the bed of the main river canal and raise the water
level that increases the water overflow into the valley.

The overgrowth of grass in the river valley favours
sediment deposition as sediment particles are trapped and
retained by the grass. Provided that the grasses are not
laid flat by a strong flow, sediment deposition is constant
over the floodplain grassland areas, even when the sedi-
ment concentration is low or the flow velocity is quite
high. Riverbeds with high flow velocities do not allow
sediment deposition. A comparison of the amounts of
sediment deposited in the valley, measured by field inves-
tigations, and the amounts calculated according to the
formulae created for sediment-laden river flow, showed
that sediment deposition in the grass-covered areas is
several times greater than that calculated for rivers (Vai-
kasas, Rimkus 2003; Rimkus et al. 2004, 2007; Gonzalez
et al. 2008 and Althaus et al. 2008). This can be ex-
plained by the fact that there is very little sediment depo-
sition in floodplains that are covered by sand.



Journal of Environmental Engineering and Landscape Management, 2010, 18(3): 207-216

1 .
02 02 Via
0.15 0.15
B e I
0 ~, ) —— ] e
0 10 20 30 40 0 10 20 30 40
02 1l 02 VII
0.15 0.15
0.1 0.1
005 [+ o 0.05 [rreterrordmrtromte
0 10 20 30 0 10 20 30 40
il VI
0.2 | 02
0.15 0.15
0.1 —,w'f""‘“‘ 0.1
0.05 £ 0.05 i 4 0 BB D
0 ' S, 0
0 10 20 30 40 0 10 20 30 40
£ 02 v 0.2 IX
%1015 0.15
3| 01 0.1
< 10.05 Saassaas 494000+ 0.05 PO BTN SO
> 0 3 0 -
Z 0 10 20 30 40 0 10 20 30 40
=
A%
0.2 02 X
001? 0.15
1t 0.1
0.05 50 [R000ity, 0.05 F—atsssssssrspisssey
0 0 -
0 10 20 30 40 0 10 20 30 40
02 AL 02 Xl
0.15 jmm :
0.1 MY 001_?
005 / \ 005 A e ““:f‘\
oL 5 "0 e
0 10 20 30 0 10 20 30 40
0a VI 02 XII
0.15 0.15 l
0.1 0.1 ‘.u#w,.;‘ M
0.05 |—sheeessiimorats 005 oo
U . g
0 10 20 30 40 50 0 10 20 30 40

Distance from the left river bank, m

Fig. 6. Flow velocities m/s at cross-sections I-X11 (in dam pond), when discharge is as usual (3 m%s)

211

A place for natural water overflow exists at the vil-
lage of Panemuné, which could be widened and deepened
to increase the water discharge overflowing in the upper
part of the Nemunas delta. Increasing the conductivity of
this overflow was modelled successfully, as water now
flows further into Lake UZlenké, from where it spreads
into the whole valley. Attempts to increase the conductiv-
ity of other smaller overflows, for example at Malankal-
nis and at MariZiogis, were not successful. The over-
flowing water flows on further through narrow beds,
which limits conductivity. Merely widening the inflow
from the riverbed proved to be ineffective.

Deepening an 800 m wide overflow site below the
railway bridge could also have increased sediment depo-
sition in the valley. However, it was only the deepening
of the overflow at Panemuné that appeared to be eco-
nomically acceptable. During the investigations, attention
was paid to selecting the optimal trace for a new road
around the town of TilZé, with regard to the possibility of
digging a channel there. The ground for the road banks
could be taken from this channel, which would need to be
120 m wide and 2 m deep to supply enough material. The
channel would prevent the negative influence of the road
and could increase the conductivity of the valley.
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Several variations of channel depth and width were

modelled, and the corresponding sediment deposition
amounts were estimated. The results of the modelling are
presented in Figure 8.
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Fig. 8. Dependence of average amount of sediment, settled
during one year, on the width of channel, when the depth
of channel is: 1-3.0m;2-25m;3-2.0m

The average sediment deposition in the valley during
one year is proportional to the widening of channel, up to
widths between 50-100 m; beyond 100 m the increase in
sediment deposition slows. When the channel depth is
2 m and the width is 150 m, the increase of sediment de-
position is 53%; after widening to 240 m the increase is
71%. When the channel depth is 2.5 m, the respective
increases in sediment deposition are 70% and 85%. The
increase is somewhat lower in a 3.0 m deep channel.
However, the cross section of the channel increases more
by increasing the depth compared with its widening, the-
refore, the deepening to 3.0 m ensures the desirable inc-
rease of sediment deposition with less volume of
excavated ground.

Increasing sediment deposition by 50% (from 31000
to 46700 m? in Figure 8), when channel depths are 3.0 m,
2.5 m and 2.0 m, would require channel widths of 68 m,
85 m and 130 m respectively. The equivalent ground vo-
lumes to be excavated would be 212000 m®, 298000 m*
and 452000 m°. Increasing sediment deposition by 70%
would require respective channel widths of 114 m, 147 m
and 237 m, and the equivalent ground volumes would be
312000 m®, 441000 m® and 711000 m”.
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In both cases, the minimum volumes occur when the
channel depth is 3.0 m, and volumes increase with lower
channel depths. The dependencies are shown in Figure 9.

Shallow channels require the excavation of larger
ground volumes, making them less acceptable. However,
much deeper channels would be flooded more often du-
ring any summer and autumn floods, which is undesirable
for the exploitation of the channel meadow.

Figure 10 shows the dependence of the desired inc-
rease in sediment deposition on the volume of ground to
be excavated from the channel.
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Fig. 9. Dependence of required channel width (graph a) and
ground volumes for excavation from the channel (graph b) on
channel depth, when the desired increase in sediment deposition
in the valley, after building the channel, is: 1 — 70%, 2 — 50%
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Fig. 10. Dependence of desired increase in sediment deposition
on volume of ground to be excavated from the channel:
1 - channel depth 2.5 m; 2 — channel depth 3.0 m

These excavation volumes are seen to be greater as
the desired sediment deposition increase reaches 70-80%.
Consequently, the acceptable increase in sediment depo-
sition may not actually be more than 50-70%. The avai-
lability of finance would determine the final choice of
variant, along with potential requirements for the use of
the excavated material, e.g. for building new roads or
protective dykes. Direct expenses would then only be
necessary for the arrangement of meadows to protect the
channel bottom from erosion by the water flow.

Similar build projects may arise over a number of
years, so the channel could initially be made slightly
narrower and then widened as and when required.

Developing flow velocities in the excavated channel
were calculated and their values are given in Figure 11.
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Fig. 11. Water velocities developing in the channel, when its
depth is: 3 m (graph a), 2.5 m (graph b), and when the width
of channel is: 1 - 100 m; 2—-160m

The velocities depend on the amount of floodwater
discharge. During low floods they are correspondingly
low and increase as flood levels increase. However, when
water levels are high during heavy flooding, the channel
flow is dammed and the flow velocities decrease slightly.

Maximum flow velocities approaching 1 m/s deve-
lop during floods where water discharge is between
2500-4000 m%s. In meadows the maximum permissible
velocity is 1.5 m/s. In deep channels the developing velo-
cities are greater but they decrease with increasing chan-
nel width.

As has been mentioned previously, the 800 m wide
water overflow below the railway bridge could be deepe-
ned. According to our calculations, deepening this
overflow to 1.0 m would only increase sediment deposi-
tion by about 10%, due to conditions being less favourab-
le for further flow widening. The excavated ground
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volume would be twice that in Panemuné, making the
deepening of this overflow much less acceptable econo-
mically. It could only sensibly be carried out after the
deepening of the water overflow in Panemuné.

3.3. Influence of building road banks and growing
trees in the Nemunas floodplain

Bushes and trees growing in the valley cause decreases in
the riverbed flow velocities, which can increase deposition
of suspended sediment. In the meadows of the floodplains,
however, sediment deposition does not increase with de-
creasing flow velocities, as the velocities in flooded valleys
are low enough and grasses are not flattened by the flow.
This means that grasses can entrap sediments, unaffected
by small changes of flow velocities, as the grass state does
not change in these conditions.

Where thick bushes cause too great an increase in
water level, they can pond the water inflow in the valley
and decrease sediment deposition there. This is shown by
the calculation data presented in Figure 12.
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Fig. 12. The influence of the transverse road bank existence and
the growing of bushes or tree strips in the valley on sediment
deposition in the valley, when: 1 — the transverse road bank

is absent; 2 — the bank exists

The influence of the hydraulic roughness coefficient
made by bushes or trees on sediment deposition was es-
timated for the cases where a transverse road bank either
existed or was dug up.

This shows that removal of the road bank would inc-
rease sediment deposition by nearly 2%, which is not a
major change. However, should the excavated ground be
required for other projects, the bank could be removed.

When the transverse road bank exists, and bushes
and trees are growing in the valley, ponding of the water
inflow into the valley increases, decreasing sediment de-
position. When the bank is removed, the bushes and trees
would not cause a significant decrease in sediment depo-
sition, as long as their hydraulic roughness coefficient
does not increase to more than 0.05. Any further increase
of roughness, caused by thicker growth or larger areas of
growth, would begin to pond the water inflow into the
valley and decrease sediment deposition.

A railway and a highway cross the Nemunas delta.
As they are close to the main water overflow in valley,
they cause a decrease in sediment deposition of approxi-
mately 30%, which is more significant than that caused

by the transverse bank. However, deepening the water
overflow at Panemuné compensates for this negative inf-
luence as well as increasing the water discharge flowing
into the valley.

4. Conclusions

1. Mathematical modelling of silt dynamics and distribu-
tion of flow velocities in the urban section of the Neve-
Zis River in Kédainiai established that the water flow in
the study section was even. Bottom and submerged silt
was washed further downstream by the flow. Field mea-
surements of the river bottom, carried out in 2006, pro-
ved that there are no conditions for an undesirable layer
of silt to form on the self-armoured river bottom.

2. It was estimated that a spillway dam near Skongalis,
stalling the NevéZis River in Kédainiai, did not stimu-
late bed silting. It is a low dam and is submerged du-
ring floods. As a result, water velocities in the riverbed
above the dam are virtually unchanged during floods
and the dregs carried by flood water are not deposited.
The remains of grasses which have grown and decayed
are washed away. When water levels are low, the Ne-
vézis water is only slightly turbid, i.e. it is relatively
clean, with a turbidity of 2-6 mg/I.

3. We suggest solving the issue of ensuring the environ-
mental discharge in the NevéZis by using technical and
administrative measures. One possible solution is the
renewal of the 1 m%s discharge coming from the Sven-
toji River, which was stopped in 2000, and the restric-
tion of discharge quotas taken for use by the chemical
plant during the dry season.

4. To increase flow velocities and reduce grass growth in
the river bed it is expedient to level and tidy up the ur-
banized riverside section, by narrowing the river bed
to 30 m in width in the section from the Smilga tribu-
tary to the footbridge, as well as forming berms su-
bmerged during floods and reinforcing them with grass
turf. The intensified flow in the narrowed section
would improve the transport of silt, increase depths
and thus reduce river bed overgrowth.

5. Excavation of the channel in the upper part of the Ne-
munas delta through the natural water wash near the
town of Panemuné can increase sediment deposition in
the floodplain by 50-70%. The optimal depth of this
channel is 2.5-3.0 m. The width of the channel will
depend on the desired increase of sediment deposition
and could reach 150-170 m.

6. The efficiency of deepening and widening of the natu-
ral wash into the Nemunas valley depends on the po-
ssibility of further spreading the inflowing stream over
the whole valley width. Any increase in sediment de-
position will depend on available financing and on any
potential build projects which would use the excavated
ground. These could be new roads or protective dykes.

7. The growing of bushes and trees in certain areas of the
Nemunas floodplain does not increase sediment depo-
sition in the valley. Deposition may even decrease if
bushes or trees grow too thickly or the valley areas
overgrown by them are too large, resulting in ponding
of the water inflow into the valley.
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8. The road banks built across the floodplain decrease
water inflow and sediment deposition into valleys.
Their negative influence increases if they are traced
too close to the main inflows into the valley causing
them to pond. It is advisable to find the optimal trace
when designing new roads.
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SKENDINCIYJyY NESMENU IR NUOSEDU DINAMIKOS KAl KURIU LIETUVOS UPIY VAGOSE IR DELTOSE

MODELIAVIMAS
S. Vaikasas

Santrauka

Upiy tarSos mazinimo inZineriniy priemoniy projektavimas ir juy baklés kontrolé imanoma tik matematiSkai sumodeliavus skendin-
Ciyju neSmeny hidrodinamika bei istyrus ty priemoniy veiksminguma tarSai sumazinti ir neSmenims nusodinti. Tam NevézZio regu-
liuotoji atkarpa Kédainiuose ir Nemuno uZliejama delta ties Pageégiais buvo istirtos taikant hidraulini matematinj modelj DELTA.
Nustatyta, kad NevéZio vaga, nepaisant jos mazy debity sausmeciu (Qspy =~ 3 m?®/s) ir greiciy (v < 0,5 m/s), nedumbléja. Taip yra dél
to, kad per potvynius, kai upés vaga formuojantys debitai Q, := 70 m*/s, o tekmes greiciai dideli (v = 1,2-1,3 m/s), anks¢iau nusédes
dumblas periodiskai iSplaunamas ir iSneSamas i slénj bei Zemupi.

Dvimetrinis vandens paimos slenkstis ties Skongaliu taip pat Sio proceso neveikia, nes per potvynj yra apsemiamas. Vasarg ¢ia van-
dens lygiai Zemi, o tekmeés greiciai ne didesni kaip 0,1 m/s, todel Nevézio vanduo palyginti skaidrus (drumstumas 2-6 mg/l), o jo
skendin¢iyju neSmeny reguliavimo priemonés gali baiti konstruktyvios arba visai nereikalingos.

13 skaiciavimy akivaizdu, kad per potvynius Nemuno deltoje nemaZai anks¢iau atnesty skendinciyjy neSmeny kartu su vandeniu is-
plukdoma i slénj ir jame nuséda. Dél ¢ia sulaikomy neSmeny sumazéja vandens, patenkancio i KurSiy marias ir Baltijos jura, drums-
tumas ir biogeniné tarSa. Taigi reikéty didinti iSsiliejancius i slénius potvyniy debitus ir ju iSneSamy skendinciyju neSmeny
nusodinima. Straipsnyje aptartas jvairiu slénio tekmiu debity ir grei¢iu reguliavimo priemoniy — senvagiy atvérimo bei gilinimo, slénj
pertverianéiy kelio pylimy irengimo ir krimy bei medZziy uzauginimo efektyvumas skendintiesiems neSmenims sulaikyti.

ReikSminiai Zodziai: hidraulinis modeliavimas, vaginiai procesai, uzliejami sléniai, neSmeny reguliavimas.
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MOJEJIMPOBAHUE JTUHAMMUKHU BJIIEKOMBIX HAHOCOB B HEKOTOPBIX PYCJIAX U HH30BbBAX PEK
JIMTBbI

C. Baiikacac
Pesome

[IpoexTrpoBaHe HHKEHEPHBIX CPEICTB JUTS PEryITHPOBAHU 3arpsI3HEHHS PEK U ompe/eeHne nx 3G (eKTHBHOCTH BO3MOXKHO JIUIIH
IpH MaTEMaTHYECKOM MOJECIMPOBAHUM THIPOJMHAMHKU U OCAXKJICHHS BIEKOMbBIX HaHOCOB. C 5TOH LEeNblo NMPU MOMOIIN ABYXMEp-
HoOW MartemaTtmdeckoit monenu DELTA Obut uccnenoBan ydactok pexu HsBexwuc B ropoae Kemaiiusii m nenbra peku HsamyHnac y
nocenka Ilarersii. VYcraHOBiI€HO, UYTO HECMOTPS Ha CPaBHUTENBHO Mallble pacxXolbl BOABI B MEXKCE30HHBIH IEpUOJI
(Qspv=3 M3/c) u ckopoctn Tewenus (v < 0,5 m/c), B pycie p. HABEKKC Ml i B3BEIICHHBIC HAHOCH HE CKAILTHBAIOTCS, TAK KAK OHU
PETYISPHO BBIHOCATCS BO BPEMs MTABOIKOB MPH HAIMYMH pycrohopmupytomero pacxona (Qur= 70 M%/c) 1 BO3pocmHX CKOPOCTSX
(v=1,2-1,3 m/c).

BriusiHEe OATOIIICHNS IBYXMETPOBOTO mopora y CKOHTQJIUC B 9TO BpeMsI HIUYTOXKHO, a CaM MOpOor ObIBAaeT MOIHOCTHIO IOATOILICH.
IIpn nomoumm pacueroB Ha Mozmenu DELTA Ttakke ycTaHOBIICHO, YTO 3HAUUTENbHAs YacTh BJIIEKOMBIX HAHOCOB B HH30BBS
p. HiiMyHac MoxeT OBITh Ocak/ieHa U 3a/iepyKaHa IIPU UX BBIHOCE NABOAKOBBIMU TEUEHHSIMH Ha NEPHOJUYECKH 3aTOILIIEMYIO JIeIThb-
Ty. Ocaxkjaemas 4acThb 3aBUCHT OT PACIIPEIe]ICHHs] PACXOJ0B MEXKIy OCHOBHBIM PyciIOM U MoiMoi. [ToaToMy HeoOXoauMo yBenu-
YMBAaTh BBUIMBAaHWE BOABI B IOWMY. B craThe NpUBEAEHBI pe3yJbTaThl MAaTEMaTHYECKOrO MOJEIMpOBaHUA 3((HEKTHBHOCTH
Pa3IMYHbIX CPEJICTB PETYJIHPOBAHUS BOJBI: OTKPBITUS M YITyOJICHHs CTapbIX PyCel U BHIMOMH, YCTPOKHCTBA 1aMO, TOPOXKHBIX HACHI-
Iieil B moliMe, YMEHbIICHHUsI CKOPOCTEH TEYEHHMS IPH TIOMOIIH T0CAJKH KYCTAPHUKOB U JICPEBLEB B BHJE M0JIOC.

KnioueBble cj10Ba: THAPaBINIECKOE MOAEINPOBAHNE, PYCIOBBIE IIPOIIECCHI, 3aTOIUICHNE MONMBI, PETYINPOBAaHNE HAHOCOB.
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