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1 INTRODUCTION

The subject of this project is the implementation of an inventory of all river regulation
infrastructures related to navigation on the Danube River section from km 1295.5 to km
1433.1 as part of the project "Monitoring of hydrological, hydraulic and morphological
characteristics of the Danube River and inventory of components biodiversity on the joint
Croatian-Serbian sector of the Danube River". The general goal of the project is to ensure
the foundation for a joint strategy and coordinated activities of Croatia and Serbia in order to
maintain the Danube as an important international waterway in a way that will not endanger
the remaining ecosystems and their biodiversity, and will continuously adapt to the current
conditions in the river course and its banks through appropriate adaptive planning. This
project performed the monitoring of parameters relevant for maintaining the navigational
route on the joint Croatian-Serbian section of the Danube River from km 1295.5 (llok) to km
1433.1 (border with Hungary). The following tasks were required as part of the project:

A Determining the condition of all river regulation infrastructure along the entire joint
Croatian-Serbian section of the Danube.

A Digitizing existing cadastral tables (in accordance with the documents titled " Katastar
ishemat s ki 0 b'1andK' Kagastar L tablice ¥.a

A Photographing and documenting all river regulation infrastructures at water levels that
allow for visual inspection.

A Preparing an Elaborate - inventory of all river regulation infrastructures related to
navigation, which includes the following: in table overview, displaying the name and type of
the infrastructure, the chainage of the infrastructure, and the condition of the infrastructure
(bad condition, satisfactory condition, good condition, excellent condition), accompanied by
the collected field photographs (infrastructure photographed from multiple angles for a
detailed visual impression).
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2 METHODOLOGY OF INVENTORISATION OF RIVER
REGULATION INFRASTRUCTURE

During the period from October 12 to November 13, 2023, fieldwork was conducted for the
inventory of river regulation infrastructure along the left and right banks of the Danube River,
from river kilometre 1295+500 (llok) to river kilometre 1433+100 (border with Hungary). The
activities included geodetic surveying, photographing, and documenting all river regulation
infrastructure in the specified area. Geodetic surveying encompassed both planimetric and
altimetric surveying of individual structures. The photographing of river regulation
infrastructures was done with location representation (GPS coordinates) and visual depiction
of each infrastructure from upstream and downstream sides. Field notes were taken
describing the position and condition of each infrastructure.

In total, 99 river regulation infrastructures on the right bank of the Danube and 93 river
regulation infrastructures on the left bank, including revetments, groynes, parallel structures,
imported fills, thresholds, and barriers, (in total 192) were processed. During the fieldwork,
some of the structures were not observed and geodetic surveyed (imported fills, thresholds,
groynes), 25 structures overall, and therefore are not shown in this document.

After the fieldwork, the infrastructures were analysed and documented in various textual and
graphical formats:

9 Serial number of the structure on the left or right bank

1 River regulation infrastructure mark (e.g., 1423 i river kilometre of the infrastructure,
D5 - right bank, fifth object (L = left bank))

1 Infrastructure type: revetment, groyne, T-groyne, parallel structure, imported fills or
barrier

1 Chainage of the river regulation infrastructurei exact river kilometre of the
infrastructure, for groyne and barriers in river kilometres, and for revetment, parallel
structures and imported fills, the range from river kilometre to river kilometre

1 Length of the river regulation infrastructure in meters (for groynes length is parallel
with the flow.

Crown or toe elevation of river regulation infrastructure in meters above sea level
Mark and page number in the "Cadastral Register"
Location of the infrastructure on an orthophoto base

Pictures of the infrastructure

= =4 =4 =4 =

Analysis of the condition and functionality of the river regulation infrastructure and
additional notes

Examples of graphical and textual descriptions of river regulation infrastructures are shown in
Figure 2.1. For each regulation structure (Chapter 3), 78 structures on the left bank of the
Danube and 89 structures on the right bank of the Danube were presented, totalling 167
structures.
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Functionality of river regulation infrastructure is described according to its role in river
regulation.

Type of river | Functionality of river regulation infrastructure

regulation

infrastructure

Barrier Barrier on backwater flow failed /finished at low water level.

Revetment River bank protection from erosion ongoing/failed at low /medium /high
water levels.

Groyne Effect of material deposition ongoing/ failed/ finished (upstream,
downstream).

Parallel structure Effect of material deposition ongoing/ finished (upstream, downstream).

Imported fill River bank protection from further erosion ongoing

The condition of the river regulation infrastructure was assessed in four categories.
1 Bad condition
9 Satisfactory condition

1 Good condition
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Type: Chainage (r.km) Length (m) Crown elevation
{mnm)
Groyne 1423+825 45,36 83,11

Existing
documentation
= CADASTRE

= CADASTRE
PAGE
23

Analysis
Infrastructure is in satisfying condition.
Effect of material deposition finished (upstream,downstream).
Material deposit upstream and downstream of the groyne and overgrowth of plants are visible.
Stone material is not visible.

Figure 2.1. Example of graphical and textual description of a river regulation infrastructure
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In the table overview of river regulation infrastructures (Chapter 4), in addition to the data
from graphical and textual descriptions of river regulation infrastructures, information from the
"Cadastral Register Table" has been incorporated for each structure:

1 River regulation infrastructure mark-Cadastre** mark
1 River regulation infrastructure mark-Cadastre** page

9 Crown width of river regulation infrastructure m i Cadastre**

9 Slope inclinations - upstream- Cadastre**

1 Slope inclinations i downstream- Cadastre**

9 Cross-sectional area of river regulation infrastructure- Cadastre**
9 Year of execution of works- Cadastre**

**Data retrieved from the "Cadastral Register Table"

Chapter 5 presents graphical attachments of river regulation infrastructures from river
kilometre 1295 to 1433 on 16 maps, illustrating all river regulation infrastructures with
categorizing infrastructures according to their types on a digital orthophoto base.
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3 GRAPHICAL AND TEXTUAL DESCRIPTIONS OF RIVER
REGULATION INFRASTRUCTURES

3.1 RIVER REGULATION INFRASTRUCTURE T RIGHT BANK

Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
Groyne 1432+638 81,06 83,05

Existing
documentation
ACADASTRE

MARK
It is not visible

in ACaddg

ACADASTRE
PAGE
It is not visible

in ACadsg

Legenda

Desna obala - gradevine
= 1432-D1
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
Groyne 1432+638 81,06 83,05

Analysis

1 Infrastructure is in good condition.

1 Effect of material deposition ongoing (upstream, downstream).

1 Groyne, the beginning of material deposition upstream and downstream of the groyne and trees
on the groyne crown are visible.
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
Groyne 1432+339 137,41 82,33

Existing
documentation
ACADASTRE

MARK
1432/1

ACADASTRE
PAGE
2/11

Legenda

Desna obala - gradevine
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
Groyne 1432+339 137,41 82,33

Analysis

1 Infrastructure is in good condition.

91 Effect of material deposition ongoing (upstream, downstream).

1 Groyne and the beginning of material deposition upstream and downstream of the groyne are
visible. Upstream on the groyne, stone washout under the groyne crown connection is visible.
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
Groyne 1432+073 185,72 82,20

Existing
documentation
ACADASTRE

MARK
It is not visible

in ACad 3

ACADASTRE
PAGE
It is not visible

in ACaddg

Legenda

Desna obala - gradevine
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)

Groyne 1432+073 185,72 82,20

Analysis

91 Infrastructure is in good condition.

1 Effect of material deposition ongoing (upstream, downstream).

1 Groyne and the beginning of material deposition upstream and downstream of the groyne are
visible. Upstream on the groyne, stone washout under the groyne crown connection is visible.
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
Groyne 1431+633 202,23 81,93

Existing
documentation
ACADASTRE

MARK
1431/1

ACADASTRE
PAGE
2/1

Legenda

Desna obala - gradevine
= 1431-D1
= Druge gradevine
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)

Groyne 1431+633 202,23 81,93

Analysis

91 Infrastructure is in good condition.

1 Effect of material deposition ongoing (upstream, downstream).

1 Groyne and the beginning of material deposition upstream and downstream of the groyne are
visible. Upstream on the groyne, stone washout under the groyne crown connection is visible.
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
T-groyne 1429+282 124,15 82,45

Existing
documentation
ACADASTRE

MARK
1428/3

ACADASTRE
PAGE
2/2

Legenda

© Dunav - rkm
Desna obala - gradevine
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
T-groyne 1429+282 124,15 82,45

&

/i

Analysis

1 Infrastructure is in good condition.
1 Effect of material deposition ongoing (upstream, downstream).

1 Stone material of groyne head and plants and trees on groyne crown head are visible. Material
deposit and overgrowth of trees on groyne connection are visible.
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
T-groyne 1428+940 132,56 82,32

Existing
documentation
ACADASTRE

MARK
1428/2

ACADASTRE
PAGE
2/2

Legenda

© Dunav - rkm
Desna obala - gradevine
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)

T-groyne 1428+940 132,56 82,32

Analysis

1 Infrastructure is in good condition.

1 Effect of material deposition ongoing (upstream, downstream).

1 Groyne head and groyne connection are visible. The beginning of material deposition upstream
and downstream of the groyne and plants and trees on groyne crown are visible.
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
Revetment 1428+442 do 1015,98 82,16
1427+617

Existing
documentation
ACADASTRE

MARK
1427/1

ACADASTRE
PAGE
2/2

| Legenda
© Dunav - rkm
| Desna obala - gradevine
‘ = 1427-D5
= Druge gradevine
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)

Revetment 1428+442 do 1015,98 82,16

1427+617

Analysis

91 Infrastructure is in satisfying condition.

1 River bank protection from erosion ongoing at low water levels.

1 The beginning of revetment downstream of the groyne 1427-D4 is visible. The river bank is
partially collapsed and overgrown with trees and vegetation. The end of revetment is visible
upstream of the parallel 1427-D3.
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Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)
T-groyne 1427+615 479,10 82,95

Existing
documentation
ACADASTRE

MARK
1428/1

ACADASTRE
PAGE
2/2

Legenda

© Dunav - rkm
Desna obala - gradevine

Page 24



Project number; 1-2206/24

h Main designer: | gor Tadil
I r I n d.o.o. Client: Ministry of the Sea, Transport and Infrastructure
za projektiranje i mienjerlng Osuek

STUDY

INVENTORY OF RIVER REGULATION INFRASTRUCTURE RELATED TO NAVIGATION

Type: Chainage (r.km) Length (m) Crown elevation
(m.a.s.l.)

T-groyne 1427+615 479,10 82,95

Analysis

1 Infrastructure is in good condition.

1 Effect of material deposition ongoing (upstream, downstream).

1 Groyne head and groyne connection are visible. The beginning of material deposition upstream
and downstream of the groyne and plants and trees on groyne crown are visible.
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Type: Chainage (r.km) Length (m) Crown elevation

(m.a.s.l.)
Parallel 1427+617 do 114,10 81,89
structure 1427+524

Existing
documentation
ACADASTRE

MARK
1427/2

ACADASTRE
PAGE
2/2
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