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The Austrian section of the Danube waterway viadonau

Length: 350.45 km
* ~ 90 km free-flowing sections
* ~ 260 km impounded sections

* 10 locks (traffic management) ~ 75% impounded
~ 25% free flowing
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Challenges in waterway management viadonau

= Nautical and maintenance challenges
mainly in both free-flowing sections
due to smaller cross-sections and
higher flow velocities of the river
(accumulation of bedload and
sediments in areas with reduced bed
shear stress = “shallow sections”)

= Monitoring of shallow sections in free-
flowing sections on a regular basis o e
(monthly to bimonthly multibeam - e

surveys) & )
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* Proactive dredging measures in o o=y (B
shallow sections, i.e. prior to periods g W , o =
with low water levels (according to R e A e A N P,

long-term statistics)



Prioritisation of maintenance measures —

Why prioritise?

viadonau

Waterway users need sufficient fairway depths in low-water periods
-> need to remove critical locations as fast as possible and prior to
low-water periods

The weakest location on a specific stretch determines the possible
draught loaded of a vessel

Once the weakest spot has been eliminated, the second weakest
spot determines the draught loaded ... etc.

Determining factors: Limited dredging capacity on the market;
suitability of equipment for free-flowing river; time needed for
receiving official notifications (environmental, navigation law)



Prioritisation of maintenance measures —

L. viadonau
How to prioritise?

To assess the varying urgency of removing “critical/shallow sections”
in free-flowing sections, a distinction can be made as to:

= Depth of the fairway according to international standards
=  Width of the fairway according to

o maximum and/or typical vessel or convoy sizes for the
respective river section (restrictions in Austria due to lock
dimensions: max. 4-unit pushed convoy)

o restrictions due to official permits (e.g., under water law east of
Vienna: dredging only to a maximum width of 200 m in the
fairway)

= Type of possible traffic, i.e., oncoming or one-way traffic, with
reference to the maximum and/or typical vessel sizes



Levels of Service as strategy for prioritisation viadonau

-> |dentification of the width of the "traffic lane" needed by
vessels/convoys ...

= .. for critical locations in the two free-flowing stretches of the
Austrian Danube waterway

= .. in consideration of different curve radii on critical stretches of
the waterway

= _..onthe basis of three general traffic situations ("levels of service")

Fairway depth of 2.5 m at LNWL
(= 343 days/year)



Levels of service for waterway maintenance viadonau

Based on the influencing factors for prioritizing waterway maintenance
measures (cf. prior slide), three levels of service (LoS) were defined for

maintenance on the Austrian section of the Danube waterway:

LoS 1 LoS 2 LoS 3
4-unit pushedconvoy | 4-unit pushed convoy Two 4-unit pushed
downstreamin one- downstream passing convoys passing
way traffic single vessel upstream
N
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curve radius: <— == “— ™
< 1,000 m 80m 120 m
1,000 - 1,500 m 60 m 100 m
> 1,500 m 40 m 80 m




Maintenance dredging

Priority is given to dredging in critical or
shallow sections to a width according to

LoS 1 in order to restore the continuity of the
fairway and the fluidity of traffic as quickly as
possible

After the continuity of the fairway has been
established, dredging will take place in the
shallow areas to the entire width of the
fairway (taking into account official
restrictions, e.g. due to water law)

Shallow section information is provided to
navigation for both the LoS 1 area (“deep
channel”) and the entire width of the fairway
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Starting point: Area map

for ashallow section |88

Left fairway perimeter

min. Fahrwassertiefe Tiefenrinne:
25 dm unter RNW 2020
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min. Tiefe gekennzeichnetes Fahrwasser:
23 dm unter RNW 2020
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Where is the measurement data
for the critical area taken from?

min. Fahrwassertiefe Tiefenrinne:
25 dm unter RNW 2020

e
min. Tiefe gekennzeichnetes Fahrwasser:
e e . Bright red values = fairway depths between 2. 00 m and 2 50 m
- at the date of measurement (in the example: 08/18/2023)
- at Low Navigable Water Level (RNW/LNWL 2020)

Further depth values are indicated in accordance with the scale provided in the legend.

Multibeamaufnahme vom 18.08 2023
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Where 1s the measurement data for |
the shallowest parts in the fairway?

Minimum water depth within the deep channel *
below LNWL 2020 at the date of measurement

min. Fahrwassertiefe Tiefenrinne:
25 dm unter RNW 2020

Minimum water depth within the marked fairway
(entire width) below LNWL 2020 at the date of
measurement

min. Tiefe gekennzeichnetes Fahrwasser: s i ' i i’ e |
23 dm unter RNW 2020 e g -

* Deep channel = the area of the fairway which provides the width required for a 4-unit convoy travelling downstream. The respective
width of the fairway is dependent on the river bend radii involved. Accordingly, passing and overtaking within the confines of the deep
channel is generally not possible. When necessary, and in accordance with Articles 6.04, 6.05 and 6.10 of the Waterway Traffic Act,
vessels should wait at a suitable location until it is possible to proceed through a shallow area using the deep channel of the main fairway.
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DORI S MOblle App .... available on the Google Play Store and the iTunes App Store

&  Water levels

(B Water levels

=) Lock status

w Fairway condition

A Overview fairway info
7)) Shallow sections

#) Notices to Skippers
& Bridge clearance

® My position

i) Info and contacts

@ Settings

=) Imprint

Shallow sections

Shallow section

act. min. depth [dm]

MF / DC

Furt Hofarnsdorf T
km 2019.4 - 2018.5 43.3/45.3
Furt Rothenhof %
km 2005.9 - 2005.2 36.5/42.5
Furt Zahnetgrund £}
km 1916.1 - 1915.5 41.2 /442
Furt Schwechatmiindung 5%
km 1914.2 -1913.3 43.2 /45.2
Furt Buchenau 5%
km 1912.4-1911.7 412 /442
Furt Fischamiindung £3
km 1906.1 - 1905.1 41.2/46.2
Haufenrand Orth links

A

km 1902.7 - 1902.1 34.2/47.2

Haufenrand Orth rechts

= Lock status
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Lock LC RC
KITI ZUYD./

Persenbeug/Ybbs ® O
km 2060.3

Melk ® O
km 2038.2

Altenworth ® O
km 1980.5

Greifenstein ® O
km 1949.4

Freudenau

km 1921.2 O O
Legend

@® available
partially available
@® not available

no information




Inland ENCs (Electronic Navigational Charts) viadonau

IENCs include depth information (bathymetric ENCs); update of depth
information in the complete free-flowing sections Wachau and East of Vienna
takes place once per year (spring survey); during the complete survey in ; ‘,v
autumn, relevant changes to the riverbed should be identified (new shallow B=*
areas) and these sections will also be updated. '

Relevant shallow sections (according to the DoRIS Shallow Areas conventlon
< 2.50 m/LNWL, including dredged areas that no Ionger quallfy as shallow

areas): monthly updates

- https://www.doris.bmimi.gv.at/en/inland-encs




Inland ENCs (Electronic Navigational Charts) —
planned implementation of recommended track

viadonau

Definition of recommended tracks in IENC:
“A route which has been specially
examined to ensure so far as possible
that it is free of dangers and along which
ships are advised to navigate”
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Implementation' in the Ndetherlanndé

Recommended tracks in IENC include all channels recommended for
hydrographic reasons to lead safely between shoal depths. The use of such
tracks is generally left to the discretion of the captain.

-> Austria: recommended track = centre line of the defined deep channel for
the shallow sections of the Austrian Danube

Implementation envisaged for the Austrian Danube in 2026!



Inland ENCs (Electronic Navigational Charts) — .
planned implementation of recommended track viaaonatu

Next implementation steps - “recommended track” (Austria)
1. Technical & hydrographic definition
= Define track criteria

= Assign responsibilities for definition and approval
= Align with captains and Inland ECDIS experts

2. Technical specification

= Finalise encoding rules (objects&attributes) according to Inland ECDIS
Standard

3. Pilot implementation & testing :
= Select test section
= Implement in base IENC
= Practical tests and collection
of feedback from captains




Inland ENCs (Electronic Navigational Charts) —

planned implementation of recommended track viadonau

Next implementation steps - “recommended track” (Austria)

4, Update & maintenance concept
= Define update interval (e.g. monthly in synchronisation with bathymetric
IENC updates)
= Maintain versioning and documentation

5. Communication & roll-out
= |nform users (e.g. RIS, Notices to Skippers)
= (Clarify recommended status
=  Coordinate with neighboring

countries in border areas

6. Evaluation
=  Monitor usage and feedback
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