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Introduction

According to the decisions made in the HYMO Task Groupatksessmerpreparedfor the Joint
Danube Survey 3 (JDS3) in 2013 (Schwaraluova, et.al. 2015) should be updated by 2019 for JIDS4.
This concerns thapdate of thecontinuous survey of 4 sections ofL0 km length, according to the
agreed methodology (CEStandards fror2004 and 2010) ancbmprises the overall and WFDBdBjit
assessment of the hydromorphological features for the navigable Danube from Kelheim (rkm 2,415) to
the delta (rkm @t Sulina branch

Under the changed JDS4 framework conditions, with a more active role for national authorities and
individual countries, theontinuous assessment focused on thatgdf the HYMO assessmaesftthe
predefined 1@km-segments with regard to changes (deterioratjomgprovements) of channel, banks

and floodplain. The data collection anéssessment was performed by national egpdoing
investigations (deskwork) supported by a consuliadthe ICPDR SecretariaEor this task, an online
datacollection toolfor the changeand projectsvas integral part of the JDS4 data collection portal.

The data collection started in eafl919 and comprises the full monitoring period from summer 2013
until summer 2019.

!Thetermi d eitoerrat i onid refl ects only the hnkmnve segmepthand ogi c al
is not to be used according to WFD, which refers to ecological status/potential assessed on water body scale.
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1.Methods

For the JDS HYMO assessment 2013 the Danube was divided inkonifegments assessing channel,
banks and floodplains individually before genergtihe overall assessment for each segment (compare
figure 1 and chapter 1.2). Theage of theegmentationf JDS3was mainly a technical step to precisely
locatechanged deteriorations and improvemeritsand does not interfere with the definition ofer

section types as required to define the reference conditions for the assessment according to CEN
standard. For JDS4\itas decided to update the HYM@rpmeters based on the same segments and to
shift the assessment orilythose segments with sigraéint changes.
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Figure 1:10-rkm assessment segments of the J&Sase for IDS@Gchwarz 2014).

The JDS4 data collection amdsessmentovered all relevant HYMO changes compared to JDS3 for
the period from summer 2013 to summer 2019. The task irgthihdsfollowing steps:

f Setup of an online HYMO fAchangeo database unc
by ICPDR Secretariat, considering the agreed HYMO parameters and significance criteria as
based on the previous JDS3 assessment which odedupdated for the ABm-segments.

1 Collection of hydromorphological alterations for therkéhsegments by the Danube countries
(coordinated by the nationakpert of the ICPDRIYMO Task Group.
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1 Collection of information on relevant Danube river reaton projects and infrastructure
projects within the period 2013019 by the countries, as integral inventories of the changes
database.

1 Analysis and assessment of the data and visualisation of individual changes of segments and
finally of changed asseas®nt, performed by consultant in-operation with the countries.

The changedparameters for overall and WFDdgit assessment (morphology, hydrology and river
continuity) have been collected in the data collection.tBol the detailed description of &hl0
parametersplease compare detailed tables 1 aivd¢hapter 1.2

1 Channel, hydrology, river continuity: Planform (1), substrate (2), erosion/deposition
character (3), artificial ithannel features (4) (dams with impoundments and changes in
dischargegroynes), continty (5) (biota/sediment)

1 Banks and riparian zone: Extent of reach affected by artificial bank material (6), land cover
in riparian zone (7)

9 Floodplain: Land cover beyond the riparian zone (8), degree of lateral connectivity of river and
floodplain (9), Degree of lateratlovement of river channel (10)

Significant new alterationéccurring for the first time between summer 2013 and summer 2019), as
well as restoration activities listed below had to be considered if the level of sigoéfieaceeded
within one of the 21 10-rkm-segments, namely 0,5 km changes in lengths or 5% change of floodplain
areascompare chapter 1.2 for more details

9 Channel, including hydrology and continuity: Closure of sidehannels, groyne
construction/remova specific, intensive dredging, ongoing, raising or decreasing channel
incision, flow regime changes (impoundment length, hydropeaking, water abstraction,
particular exposure to ship waves (no thresholds defined), restoration/widening/reconnection of
Danlbe main and sidehannels, construction of fish passes or measures to improve sediment
transport (gravel feeding, sediment management).

1 Banks: New riprap, bank reinforcements, charafjdand usen riparian zone, restoration of
riverbanks (removal of ripap).

9 Floodplain: Further reduction of floodplain areas by-ciit, change in land use or reconnection
of floodplains/retention areas.

Pressure data generated undeiibhaub&ediment ProjedqHabersack et al. 2019 and 20®@ye been
considered as referemby thecountriesas far as available during the project phase

Finally, the inventory table for infrastructure and restoration projects is based on the data entries made
by the national experts of Danube countries for the JDS4.
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1.1 The data collection tool

As part of the JDS4 online data collectiportal devdoped by ICPDR, the module fétYMO allows
the seamless data entry by all countries

The webbased tool was built using Drupal 7 and based on the infrastructure of the Danubis
information system of thECPDR.

The online data entry tool was created for several reasons:

1 Data collection via Excel (as for other JDS4 data) seemed to be inappropriate as the HYMO
data has a more qualitative than quantitative nature and it was also expected to collect
accompaning photos and documents.

1 The online forms were built to make data entry for national experts as easy as possible and thus
attracted a stronger involvement of experts in the countries.

1 The more interactive data creation on a live system with-ieagye d#a review and update
options enabled more direct support and thus better harmonisation of reported data.

1 The tool can serve as a reference or deased as it is for the next update. As part of the JDS4
data collection portal, the ICPDR Secretariat wiltfigr maintain it.

As part of the JDS4 data collection portal, Danubis is used as the login server via the Central
Authentication Service (CAS) protocol. This way, nominated HYMO TG expert users could use their
existing account to authenticate and gain ssde the tool. Additionally, the country affiliation of

each user was synchronised from the user database of Danubis.

The database and data entry forms are based on the three entities segments, changes and projects:

1 Segmentsthe spatial data (lines) abdse attributes (rkm froimto, country, overall assessment
result 2013) of the 8km sections were imported from JDS3 data and served as a reference for
the other entities.

1 Changes this data was entered by users into web forms with following fielddi¢kds are
mandatory except where indicated, some fields are only relevant dependent on other entered
values):

1 Segment(s)reference to one or multiple segments

 Changyy y2 OKIy3aSTI AYLINROSYSYi(iz RSGSNA2NI GA2y
selected, o further data was requested.

1 Assessment Grougselection based on parameterslD of table 1; grouped in to Channel
incl. hydrology and Continuity, Banks and Floodplain. Parametg&@ssplit into left and
right side.

1 Change typeselection with followingptions:

o Infrastructure project

o0 Navigation
Hydropower
Flood protection
Water supply
Others

O o0oo0o
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0 Maintenance (particular campaigns or programs)
0 Restoration project
0 CBL1. Removal or structural modification of weirs/check dams and sills
CB2. Reconnection of sidénannels
CB3. Reactivation of channel dynamics through removal of bank protection
CB4. Channel widening
CB5. Addition of sediments in the river channel
CB6. Definition of an erodible corridor
CB7. Restoration of channel sinuosity
CB8. Restoration of contitiyy
F1. Removal/slicing/settingack flood dikes for floodplain reconnection
F2. Recovery of floodplain by lowering terraces
F3. Afforestation to decrease flow velocity and increase of retention capacity and
ecological habitats values
o Natural process (acleated incision or sedimentation, lateral erosion)
o (Hydropower, Navigation only for hydropeaking and wave pressure)

OO0 O0OO0OO0OO0OO0OO0OO0OO

1 Length in km

1 Areain %only requested for floodplain (based on selection of assessment group)

=

Project optional reference to a projectsée below), only requested if change type
indicates a project

Description text with formatting options

Photos optional photos for documentation

Documentation optional files for documentation

Reporty RS T dzf (i @nendédfor fiutws Ysei of furtbr updates

Countryt &S0 Fdzi2YlFGAOIff& FNRY RFGF Sy_GdNB dzaS

= =4 =4 -4 -4

9 Projects: each project can be related to one or more changes (see Project field in Changes).

1 Project type and purposelnfrastructure project or restoration project, followed by the
samesub types (purpose) as in the list for Change type of Changes.

Project code optional reference to an external project identifier

Title: title of the project

Implementation year:single year or year range

Description optional text with formatting options

Reporty RS T I dzf (@nendédfor fiutws yse of further updates

CountryY &8d Fdzi2YFGAOFEt& FTNRY RIGE SydNB dz&a$

= =4 =4 4 -4 -
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10rkm Segment A F10rl»<m Segment B - 10rkm Segment C _ 10rkm Segment D
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Figure 2:Possible relations (segments, changes, projects): A segment can be affected by 0, 1 or multiple changes.
A charge can affect 1 or multiple segments. A change can be caused by 0 or 1 project. A project can cause 0 or
multiple changes. The below graph illustrates this by example.
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Figure 3: The online tool provides a map and list of segments as an entry pa@atth and select segments for
viewing and entry of change records.
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Figure 4: Each different change had to be recorded using below online form. However, as each change record
could be related to multiple segments and projects could be referencedifdenatianges, the overall data entry
work was minimised.

&« ¢ @ @ @ nhttps://jdsd.icpdr.org/portal/nymo/changes?country=All&chal 805 e @ L ND = O & O 1 =
-
JOINT #5 JDS4 Data Survey ™ HYMO ¥  Report chapters Myaccount  Dashboard ~ Myphatos  Logout
& Collection HYMO Segments ~ HYMO Changes  HYMO Projects
SURVEY 4 Portal
Home / HYMO
HYMO Changes
L
Country Change Change type Assessment Group
—
-Any- |¥| | improvement ¥| | Restorationproject |¥ | Channel indl. Hydrology and Continuity |v
= ™~
Segments | Country | Change Assessment Group Change type Updated date Actions | Project
1 Ausiria | improvement  Channel incl. Hydrology and Continuity » Continuity () Restoration project | 17.06.2019 - 15:43 LIFE Netzwerk Donau
1 Austria | improvement  Channel incl. Hydrology and Continuity » Continuity (5) Restoration project | 17.06.2019 - 15:30
1 Ausiria | improvement  Channel incl. Hydrology and Continuity » Continuity () Restoration project | 17.06.2019 - 15:27
1 Austria | improvement  Channel incl. Hydrology and Continuity » Continuity (5) Restoration project | 17.06.2019 - 15:22
1 Austria | improvement  Channel incl. Hydrology and Continuity » Continuity (5) Restoration praject | 17.06.2019 - 15:20
1 Austria | improvement | Channel incl. Hydrology and Centinuity » Eresion/depusition character (3) Restoration project | 17.06.2019 - 14:19
1 Austria | improvement  Channel incl. Hydrology and Continuity » Erosion/deposition character (3) Restoration praject | 17.06.2019 - 14:14
1 Hungary |improvement  Channel incl. Hydralogy and Continuity » Planfarm (1) Restoration project | 07.06.2019 - 1143
1 Hungary |improvement  Channel incl. Hydralagy and Continuity » Planfarm (1) Restoration project | 06.06.2019 - 08:59
2 Hungary |improvement  Channel incl. Hydralogy and Continuity » Planfarm (1) Restoration project | 06.06.2019 - 09:00
1 Hungary |improvement  Channel incl. Hydralogy and Continuity » Planfarm (1) Restoration project | 06.06.2019 - 09:09
2 Hungary |improvement  Channel incl. Hydralagy and Continuity » Planfarm (1) Restoration project | 06.06.2019 - 08:10
Displaying 1- 12 of 12
[ xLSX J
©

Figure 5 The entered changes can be listed and filtered by various criteria (see below). The consultant could
review the full data and data providers could update their data during the dayepamiod. This possibility helped
to collect data in a more harmonised way.
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Figure 6 Project data was entered and can be retrieved in a similar way.

All data can be exported as Excel (XLSX) files. The further analysis of data was done extertiadly by
consultant.

1.2 Assessment based on JDS3

After the collection and analysis of changes (improvements and deteriorations) the two assessments of
10rkm-segmentsas of JDS3, the overall contious assessment and the WHdi@it assessment Ha
to be revisedor the reported 0-rkm-segmentsvith changes.

The overall CEN assessment (tableninext pageis based on individual parameters for channel, banks

and floodplain and allows an assessment into five classes based on arithmetic mean values for each
paraneter group and the overall assessment. For channel, the pasi¥ietrmeassessed only ihree
classesq, 3or5).

According to the assessment methods used for the JDS3, the threshold for changes in the assessment for
the individual parameters was $at most of the parameters to >5% of affected assessment segment or

with other words, if 500 m out of the 4@n assessment segment was altered within the monitoring

period, it must be recorded for the update (for areas to be assessed 5% of floodptaspactaely).

The f#Asignificanced of changes was agapsesoweeed by
considered for cumulative effects (e.g. if the sum of changes in thgasalmeters-6 f or A Channe
exceeded together the 500 m, the assesdment t he @A Chann e INdtinallicasbstdidb e ¢ he
changesecessarilyead to a shift in the assessment class.

Table 1: Assessment scheme for the CEN overall continuous survey

Parameter Descriptions
Channel
Parameter Planform (based on >500m lengthchange of reach length with changed planform (chan
No 1 deviation from near to between assessment classes 1,2,3,4,5);
natural conditions for Class 1 =0 % to 5 % of reach length with changed planform.
section types) Class 2 =>5 % to 15 % of exh length with changed planform.
Class 3 => 15 % to 35 % of reach length with changed planform.
Class 4 = > 35 % to 75 % of reach length with changed planform.
Class 5 = > 75 % of reach length with changed planform.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Parameter Descriptions

2 Substrates (Natural >500m lengthchangef r om - &t ar al mi xo to
substrate mixiocharacterf moder at el y al teredo or fichar ac
altered), (based on assessment classes 1)3,5
deviation from near to
natural conditions for 1 = Nearnatural mix
section types) 3 = Natural mix/character slightly to moderately altered

5 = Natural mix/character greatly altered

3 Erosion/deposition >500m lengtichangef r o nosiénEeposition features reflect newtural
character (based on conditionso to fiErosion/ deposit
deviation from near to nearnat ur al conditions (10 % to 5¢(
natural conditions for AErosion/ deposition f e a tom r neassnaturalg
section types) conditions (O 50 % of the featu

assessment classes 1,3,5).

1 = Erosion/deposition features reflect nemaitural conditions.

3 = Erosion/deposition features reflect moderate departure from-natural
conditions (10 % to 50 % of the features expected are absent).

5 = Erosion/deposition features reflect great departure fromsreart ur al ¢
50 % of the features expected are absent).

4 Impacts of artificial in >500m lengthc h a n Bl@wv cliaracter not, or only slightly, affected
channel structures within st r uct ures within the reacho to
thereach character extensi vel y mdntclasses 13)5).
(impoundments, groynes
incl. flow character) 1 = Flow character not, or only slightly, affected by structures within the reach.

3 = Flow character moderately altered.
5 = Flow character extensively altered.

5 Reachbased andlocal | Changess n continuum from ANo struct
impacts of sluicesand | (or very minor effect) on migra
weirs on ability of bica present, buhaving only minor or moderate effects on migratory biota
(e.g. migratory fish) to sedi ment transporto or
travel through reach,anq @ St r uct ures that in general are
sediment to be between assessment classes 1,3,5).
transported naturally

1 = No structures, or if present they have no effectvery minor effect) on migratior
or on sediment transport.

3 = Structures present, but having only minor or moderate effects on migratory
and sediment transport.

5 = Structures that in general are barriers to all species and to sediment.

Banks

6 Extent of reach affected | >500m lengthchange to fiBa n k s affected by N
by artificial bank material (changes between assessment classes 1,2,3,4,5);

(% of bank length) 1 = Banks affected by 0 % to 5 % hard, artificial materials.
2 = Banks affected by > 5 % to 15 % hard, artificial materials.
3 = Banks affected by > 15 % to 35 % hard, artificial materials.
4 = Banks affected by > 35 % to 75 % hard artificial materials.
5 = Banks affected by > 75 % hard artificial materials

7 Land caer in riparian >500m lengthchangeto nonnatural land cover in riparian zone (chang

zone (% of bank length) | between assessment classes 1,2,3,4,5);
1 =0 % to 5 % nomatural land cover in riparian zone.
2 =>5 % to 15 % nomatural land cover in ripaian zone.
3 =>15 % to 35 % nowatural land cover iriparian zone.
4 => 35 % to 75 % nomatural land cover in riparian zone.
5 => 75 % nonnatural land cover in riparian zone.

Floodplain

8 Land cover beyond the | >5% areahangeto nm-natural land cover beyond the riparian zone (char
riparian zone between assessment classes 1,2,3,4,5);

1 =0 % to 5 % nomatural land cover beyond the riparian zone.
2 =>5 % to 15 % nomatural land cover beyond the riparian zone.
3 => 15 % to 35 % nowaturalland cover beyond the riparian zone.
4 => 35 % to 75 % nomatural land cover beyond the riparian zone.
5 => 75 % nonnatural land cover beyond the riparian zone.
9 Degree of lateral >500m lengthchangeof affected reaches by flood dikes or other meas

connectivity of river and

floodplain (Extent of

impeding flooding of floodplain (dnges between assessment cla
1,2,3/4,5);

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Parameter

Descriptions

floodplain not allowedo

Is overbank flooding likely to occur (or likely to have occurred historically) naturg
in the reach?

flood regularly due to

engineeringbased on I\;ilsé,'\l'lol\.I/A
hydromorphological If Yes, score:

surveys.) (based on
deviation from near to
natural conditions for
section types)

floodplain
2=>5%to 15 % as above.
3=>15 % to 35 % as above.
4=>35%to 75 % as above.
5=>75 % as above.

1 =0 % to 5 % reach affected by flood dikes or other measures impfaiiring of

10

Degree of lateral
movement of river
channel (% of length
where lateral movement
is artificially constraint)

classes 1,2,3,4,5);

constraints?

Yes/No.

If Noi N/A.

If Yes, score:

1 =0 % to 5 % reach constrained.

2 =>5 % to 15 % reach constrained.
3 =>15 % to 35 % reach constrained.
4 => 35 % to 75 % reach constrained.
5 => 75 % reach constrained.

>500m lengthchangeof constrained reaches (changes between asses

Is the river likely to move laterally within its floodplain in the absence of anymede

Assessment class boundaries:

1,0 to 1,4= Class 1 Refie@rema&ledoconditions (bl ue)
15t02,4=Class2fgeen) #ASlightly modifiedo

2,5 to 3,4= Class 3 (yellow) AModerately modifi
3,5 to 4,4= Class 4 (orange) AExtensively modif
4,5 to 5,0= Class 5 (red) fASeverely modifiedo

Table 2: Assessment scheme for the WED 3ligitsurvey

Parameter Descriptions

Morphology

Parameter Ng Planform (based on deviation from near to natural conditions for se s. above

1 types)

2 Substrates (Natural substrate mix or character altered) (based on de| s.above
from near to natural conditions for section types)

3 Erosion/deposition character (based on deviation from near to nj s. above
conditions for section types)

6 Extent of reach affected by artificial bank material (% of bank length)| s. above

7 Land cover in riparian zone (top of banks andegljit narrow strip) (% o s. above
bank length)

8 Land cover beyond the riparian zone (based on deviation from ng s. above
natural conditions for section types)

9 Degree of lateral connectivity of river and floodplain (Extent of floodp| s. above
not alloned to flood regularly due to engineeribgsed on
hydromorphological surveys.) (based on deviation from near to ng
conditions for section types)

10 Degree of lateral movement of river channel (% of length where Ig s. above
movement is artificidy constraint)

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Parameter Descriptions

Hydrology

4 Changes of flow conditions due to artificialéghannel structures within th s. above
reach (impoundments, density of groynes and reflectors)

River

continuity

5 Reachbased and local impacts of sluices and sveir river continuity with| s. above
regard to biological and sediment continuity

The following descriptiosaken fromthe manual for JDS4llustrates potential changes of the individual
parameters, which had to be reponisthg the data collectiaiool.

Parameter 1 APl anfor mo

The planform of the major rivers was changgstematicall\sinceat least 150 yeatsy the rectification

and regulatiorof main channels, the coff of side channels and floodplaif@ navigation and flood
protection and lateior the hydropowerconstructionimpoundmentstesidual water stretches

No major changesereexpected over large extent withihe project periochowever, planform changes
should be recorded in case that major side channels were cut (or reconnatté® amss section
significantly changed in those reaches. Another case are significant planform changes due to particular
dredging (Figure 7 within the last six years period. Regarding ldegm trends of incision or
aggradation of theverbed(e.g. bysediment deficit) only reaches should be recorded where significant
changes were observed compared to the period before 2013, e.g. when the channel incision is accelerated
or stopped (itvasrecommended to use tparalleldata analysis of the Danube sadit project).

The planform gives the framework condition for all major habitats in the river, such as pools, riffles,
side channels, steep banks and point bars as well of all kind of sediment bars and islands. Changes in
planform significantly reduce arimpact those habitats, mainly for fish and benthic invertebrates.

Potential changes of planform Description of changes, affecting 500 m river
reaches

Disconnection or reconnection of major si¢ The changes affect at least the length of er

channels sidechannel/island

Widening or narrowing of river reaches When reaches significantly change in wid

depth (infrastructure or restoration projects)
Significant changes of river bed/cresactions | Particular dredging activities, but also strg
deposiion (compare paramete
erosion/deposition character below)

Parameter 2 fASubstrateso
Danube bottom sediments vary over the entire reach from gravel to sandy and finally silty substrates
and are subject to permanent movement, with the exception of degmmemdments.

As sediments in large rivers cannot be assessed systematically with the descriptive general approach
only three assessment classes are used for the JDS. The Danube sediment project delivered new figures
about the grain size distribution, digng, the sediment balance and even sorting of sediment in the
Danube.
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Figure 7. Particular dredging activities exceeding regular maintenance dredging affecting > 500 m reaches
should be recorded (photo credit: Wolfgang Kraier).

Changes on a minimuof 500 m length can be recorded onfsbd on precise dredging ddtashould

be possible to identify those > 500 m reaches in a respdctike segment with the highest dredging
intensity, in the six years period (permanent ldagting maintenance drgihg operation is not part of

the updates already considered for the overall assessment in previous 3urveys

Other changes can be observed maybe for impoundments (e.g. due to sedimentation/remobilisation
processes or changed hydropower regime or thetreanion of ground sills, even with artificial material

in the bottom.

The sediment composition and distribution at the bottom and the shoreline of rivers are essential for all
aquatic but also interstitial life in the river. Changes in the compogiti@nsubstitution of gravel by
fine sediments in impoundments totally change all bottom habitats and trophic conditions, but also the
clogging or sorting/armouring of the gravel bottom can considerably alter the habitat conditions)

Potential changes of gbstrates Description of changes, affecting 500 m river
reaches
Grain size changes due to dredging Particular dredging activities exceeding regu

maintenance dredging
Grain sizel/type changes upstream/downstrea| Significant changes of substrate composition,

dams, ground sills/chevrons and downstream of dams (coarsing, sortir
local introduction of (artificial) material (stone
gabions)
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Potential changes of gbstrates

Description of changes, affecting 500 m river
reaches

Newly established or intensified sedimg

feeding (introduction)

To reduce channel incision material of ars
grain sizes (natural substrate, coarser mate
can be added

Par ameter 3

AErosion/ deposition
For the largeivers, at least the deposition character is well visible during low water conditions. Gravel

charactero

and sand bars are subject of dynaimiocesses and can be suddenly appear and after a short while
disappear (strong linkage to more general planform). For the JDS only major changes of the
erosion/deposition character can be recorded. The appearance or disappearance of unvegetated bars can

be but might not be always an indicator for impacts withitO&m segment or even wider extent.

Therefore, only changes which are considerable within the 6 years monitoring period should be

recorded. For the exaftcalisation,the regularly reported bégnecks for navigatidncan be used as
information sources or specific projects such as the Danube wild island pragbioth processes can
have natural as well as anthropogenic reasons, the final assessment will consider and revise the recorded
on i

changeg i n most cases the

accelerated incisi

n

of the system, while deposition process in reaches which have been heavily regulated in the past might

be seen as

The erosion/deposition chaster is a natural behaviour generating river reaches with stronger erosion

ii mprovement o) .

followed by reaches with prevailing deposition. Both are extremely important for the major habitats in

the channel building deep pools and shallow ripples and of course all kirarfoffering a wide

spectrum of flow, temperature and trophic conditions for fish and macrophytes. By uniforming the
erosion/deposition character or e.g. by strong channel incision downstream of dams due to interrupted
bedload transport or by dredgingHtitats will decrease or even disappear.

Potential erosion/depositio

character

changes of

Description of changes, affecting 500 m river
reaches

Significant erosion change

Acceleration or significant reduction of river b
incision

Significant deposibn change

Appearing or disappearing of sand and grg

bars, island development

Par amet er 4-cthAamtniefli csit

adlucitrures and fl ow

condi

ti

The parameter group 4 is one of the most relevant including all major hydraulic structures in the channel
and allowsassessingpydrology (flow conditions) as well as river continuity (dams).

2 https://www.unece.org/fileadmin/DAM/trans/do6/23/sc3wp3/ECHRANS-SC3159-Revle.pdf

3 http://wildisland.danubeparks.org/
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Figure 8 New established or enlarged groynes influencing flow conditions > 500 m reatbegrpin fields,
guiding walls or new chevrons should be recorded (phadit: Wolfgang Kraier).

Transversal regulation works should serve for the river regulation and the low water concentration for
navigation, but also as dams for hydropower generation and navigation. In most cases, those structures
are groynegFigure 8), ground sills, ramps and even damside of the drastically changes of flow
conditions in impoundments (down to stagnant conditions) also groynes or ground sills can significantly
change the general and local flow conditions. The disturbance withinfgglis impact the shallow

water reaches influencing young fish populations.

Only three descriptive assessment classes for the pressure on the flow conditions are subject to the JDS
assessment. Therefore, the flow conditions will change only in casestlambbbgroynes over a length

of in total 500 m length of rivers were constructed or removed. If new water abstraction/diversion of
water was established which could influence the flow conditions the change have to be recorded. There
is no threshold for thehange.

Potential changes for artificial in-channel
structures and flow conditions

Description of changes, affecting 500 m river
reaches or dams

Construction or removal of hydraulic structure

Groynes, ground sills, chevrons

Change of length of impowments,
hydropeaking (daily or even hourly water le
fluctuation for peak power productic
downstream of dams)

Changes in dam operation

New water abstraction/diversion

Changes by water abstraction for any purpos
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Parameter 5 AContifopuouuimi bhbhemandpsiednsent 0

There are no new dams built in Danube between 2013 and 2019. Therefore, only the restoration of fish
passability is importan{Figure 9). The continuum interruption for sedimentgs part of the
Danube®&diment project. Significanthanges of dam operation to improve sedinenitinuity or by

feeding material downstream of dams should be recdoigtie project period

Figure 9 The hydropower dam at Melk in Austria is already equipped with a fish bypass (photo credit: Wolfgang
Kraier).

Ensuring river continuity is crucial for biota (in particular fish) to be able to access the appropriate
spawning and feeding habitats and to fulfil their life cycles. Sediment continuity has a strong impact on
entire riverine systems, as deficih sediment balance will alter tygpecific habitat conditions also in

the long run.

Potential changes of river continuity Description of changes for dam location

River continuum changes for biota Fish passes and type

River continuum changes for sedint Sediment management and dam opera
(feeding of gravel, flushing)

Parameter 6 fAExtent of reach affected by artific
The river regulation is based mostly on the protection of erodible banks, mainlyHay (figure 10)

but alsdby concreteThe artificial bank material totally changes the tgpecific physical characteristic

of banks (strong inclination of fixed banks, no shift of banks). The natural habitats of the sensitive semi
aguatic contact zone are modified and substitig stone and rock, which often became favoured

habitats for alien species (e.g. mussels).
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For banks and floodplain changes for both sides (right and left ham&)tdoe recorded igeneral. The
balance of construction and removal of bank reinforcesngas on focusfor the HYMO update for
JDS4.

Figure 10 New or reinforced bank reaches > 500 m length should be reported (photo credit: Wolfgang Kraier).

Potential changes of bank material Description of changes, affecting 500 m
river reaches, bothfor left and right bank
Change of bank material, new Bank revetments or stabilisation by -rigp,
reconstructed/renovated bank reinforcementy concrete or other material also for the case
restored river banks renovation of old rigrap, restoratioty removal
of artificial material

Parameter 7 ALand cover in the riparian zonebo
The removal or change of bank vegetation is frequent where roads, infrastructure or h&igores
1)have been built. The f#fAri par iseomythwoarrenwstripafiland he J D

on top of the river banks and is not coveringftbedplain, whichis a separate parameter. The changes

must be longasting, e.g. if vegetation is clearedly temporarily to construct a new groithe change

is not to berecorded.In particular, macrophytes and helophytes living on the edge of young shallow
bars and banks are affected, but also pioneer and young softwood stands, which are not assessed in
respect of the WFEC 2000) In smaller sideehannels the shadowtbfe bank vegetation can influence

the water temperature, tree roots and woody debris origin from riparian zone influencing the aquatic
life.
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Figure 11 Completely modified riparian zone > 500 m (photo credit: Wolfgang Kraier).

Potential changes of lad cover in the riparian | Description of changes, affecting 500 m river

zone reaches, both for left and right bank
Change of bank vegetation, such as removg Construction of harbours, infrastructure, bg
substitution of natural vegetation reinforcemets, but also removal of vegetatiq

for flood management, riparian zone restorat
(natural succession, replanting)

Parameter 8 fALand cover(Fldnéplasioond t he riparian zone
The floodplain is integral part of the river ecosystem and influencegiadpabitats, as by woody debris,
trophy, water temperature and temporal water bodies importing for fish spawsiterger the river

and its floodplain as more important the floodplain becomes for the riparian ecosystems and finally also
the aquatic syem. The assessment of floodplains support the general hydromorphological assessment
and allow conclusions regarding the occurrence of permanent and temporal floodplain waters to serve
as fish spawning habitats or as refuge area in case of pollutioremtscigesilience of ecosystem).

Many species have stations in their life cycle in the main channel as well as in in floodplain waters.
About 78% of the Danube floodplain is today disconnected from the river. The floodplain area (active
and former) is stillsubject of land use changes. To allow a pragmatic way for the Ji8l itobe
estimated first how far the general landcovas changing (within active and former floodplain,
compare Danube Flood Risk Atfafor estimating the area, the flood risk mapeetls can be

4 http://www.icpdr.org/main/activitieprojects/danubdéoodrisk-project

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org


http://www.icpdr.org/main/activities-projects/danube-floodrisk-project

Recording and assessment ofnhgrbological changes 201 20

downloaded). At th®anube the floodplain can easily reach up to 10 km in total width. Therefore, it

was proposed to take into account a maximum buffer of 5 km on the left and right side of the river

including active and former floodplain (ainges in areas adjacent to the flood dikad tobe considered
as well as potential restoration/retention areas). No detailed land cover analsipected, but major
changes such as the construction of large infrastructure, commercial areas ortlmmargst but also

major changes in floodplain land cover also induced by restoration projects (e.g. significant change of

agricultural land into grasslands or afforestatibaye beemecorded. The Danube floodplain project
starting in 201%ad to be ugkasreferencgbest practise and case examplesgn the project exceed

JDSA.

Potential changes of land cover

Description of changes, affecting %% of
adjacent floodplain (max. 5 km each on left
and right river bank)

New infrastructure, commercial HE

settlements

New embankments and earth work, sealed ai
removal of vegetation

Large scale, and significant land cover and us
changes including

Changes of land uses e.g. by restoration or fl
projects, switch from agriculture to grassland
afforestation (but also vice versa, deforestai
and intensification of land uses such
conversion of grassland (inclrd drainage o
removal of drainage)

Par ameter 9

AfDegree of |

ater al

connectivityo
Lateral connectivity between the main channel ddd-shannels, but also directly into the floodplain
during raising water levels is a remarkable characteristic of thefldpaplain system. Closing side
channels, reinforcing of banks and particular cutting of active floodplain by dikes limit or esxempr

the lateral connectivitgnd lead to changed habitat and sedimentation conditions, modifying the aquatic

species composition.in particularly also already during lower water levels. For the JDS newly
constructed or increased flood dikes, in pardcsidechannel closures on mean water level influencing

a > 500 m reach or affecting 5% of floodplaiad to be recorded.

Potential changes in lateral connectivity

Description of changes, affecting 00 m river
reaches or 5% of floodplain area

Constrution or removal of dikes, side chanr
closures / opening

Disconnection or reconnection of major sig

channels and floodplain areas

Parameter 10 fiDegree

of | ater al

movement of
The last parameter supplement the floodplain assessmdet ciagability of river to shift laterally. This

rive

is only possible in river reaches without bank protection or groynes/guiding walls and sufficient active

floodplain spaceAs for planform,the lateral shift of the channel creates new steep and shallow bank
such as
channels. If the lateral movement is reduceithpiossiblethe width and depth variability of the channel
significantly decrease andffect all in-channé habitats. The strong rejuvenation and habitat

and inc hannel features

bars and i sl

ands ca

development cycles (duration), a typical feature of riverine landscapes, strongly decrease with missing

lateral shift of the main channel.

5 http://www.interregdanube.eu/approvaatojects/danubdoodplain/partners
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Potential changes of lateral movement of rivel Description of changes, affecting 5500 m river
channel reaches or 5% of floodplain area

Prevention of movement by bank and char] Bank and channel fixation

fixation

Increase of movement by removal of bank ¢ By widening, removal of bank reinfoement
channel fixation, widening having impact on lateral shift/floodplain

Additional parameters (without precise thresholds, nb covered during JDS3 in 2013 should be
recorded as amendment)

Hydropeaking

Hydropeaking usually occurs downstream of storage plants. Producatigcéle on demand leads to
unnatur al rapid flow fluctuati ®chwller( Phhésepnp) dhwns
Aflushing effectodo | eading to a drift of aquatic
abrupt reductionof flofy A Sunko) | eads to a fistranding effect
area is reduced within short time. This is in particular relevant for early life stages of fish.

Water level fluctuations also occur if a rafiriver hydropower plant is alsoperated to produce

electricity on demand (managing ponding). This might lead to changes in water levels up to several
decimetres (as for large rivers as the Danube). So far it is not considered to liicargigmessure on

theMiddle and lower Danubdonly in Germanyonthe Upper Danube, downstream of Lech tributary

it is recorded with unknown amplitude awds recorded withiDRBMP Update 2Q5). Hydropeaking

should be measutlén decimetres per day for the respectif¥ekm segments. Basically hydrogeag

would fall under parameter 4 (incl. flow conditions), but there are no common metrics or assessment
schema right now (please describe the local situation).

Importance for general riverine habitats and ecology:

Hydraulic stress (drift) and of the alptichange of the extent of wetted area are threatening the survival
of aquatic speciesn addition,interstitial speciesitf addition to water fluctuationdogging in case of

fine sediment supply with the hydropeaking waves) sardiaquatic life groupdiving on thebars are
affected.

Wave effects

So far, wave effects were not considered to be a significant pressure of basin wide importance.
Nevertheless, wave effects should be recorded in case that impact on aquatic species or life stages (e.g.
fish) ae already observed on national level or highly expected. Density of waterway {raffitoer of

ship passages/day or week as based on traffic recording of the navigation authorities) might help to
identify likelihood of negative effectdn addition,the distance to banks and the shape/depth of €ross
section is important. Basically wave effects would fall under parameter 4 (incl. flow conditions), but
there are no metrics or assessment schema right now (please describe the local situation).

Importance for general riverine habitats and ecology:

Wave activity can strongly disturb early fish life stages in particular at shallow banks (as recorded for
gravel/sand bars e.g. in Ipoly national park in the Danube bend in HU or as indicated by current studies
from Austria’). The density of traffic can be only a general indicator and not all ships cause significant
waves. Further sport boat and recreational activities could be consitferedwer Danubgwave

6 http://www.danubecommission.org/dc/en/danubgigation/danubeavigationstatistics/

7 http://www.interreg
danube.eu/uploads/media/approved _project public/0001/05/dd84ff31a62eb40d73117978c615a42674288243.pdf
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activity may also occur naturalign shallow bankin case of strong winds, which have to be separated
from artificial causes.

Finally, to illustrate and refer the changes the countries provided data on restoration and infrastructure
projectsusing the data collection tool.

Restoration projects

All kind of restoration projects within the period 202319 affecting > 500 rfength ofriver and or
bank reaches or 5% floodplain area within 1Bekm-segment which were implemented for example to
improve continuity, lateral connectivity (siddannels and floodpla extension), removal of bank
reinforcements/rigap and groynes/cross or spur dikes or guiding walls).

Infrastructure projects

As based on previous investigations and templates all infrastructure projects directly affecting the river
within the period2013 - 2019 had to berecorded. Those are river regulation projects or water
abstraction/diversion projects with significant effects on > 500 m reaches (channel/bank) or 5% of
floodplain area for various purposes (waterway transport incl. harbour coiwstfextension, flood
protection, infrastructure, urbanisation, erosion control or hydropower). Furthermore, major dredging
campaignsas part of infrastructure projects should be recorded (not theldstigg maintenance
dredging).

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org



Recording and assessment ofnhgrbological changes 201 23

2.Results

Basal on the241 10-rkm JDS3segmentgnavigable Danube downstream of Kelheim, includdmdy
the Sulina branchin the Deltd, countriesrecordedchangesof the three main assessment groups
(channel, banks and floodplaiyfor the period 201-2019.

All riparian countries participated using the daakectiontool provided by ICPDR to record all relevant
changesWhile for the Upper Danubeand SKHU reach ofthe Middle Danube reported changes are
frequent,long reacheon the Lower and Midle Danube segment®ve no changelransboundary
reacheswere collected independently for each countbut analysed jointly for the whole segment.
Reference projects and documentatigere notavailablein all cases

2.1 Analysis of recorded changes

In total, the recorded chaeg compris&4 improvements antld deteriorationg73). However several
changes occurred the same 1-0km-segments for individual parameters, transboundary chaveyes
reported twice (as planned)hanges wereecorded for two neighbouring segmeatsonceor being
recorcedfor one and the sansegmenss deterioration and improvementhich is possibleT herefore,
only 56 mainsegmentgentire 16km-segnent including all sub segments for channel, banks right/left
and floodplain right/left compare Fure 1) have beersubjectto individual changesNine further
changes below the threshold ob&min lengthhave to bellocatedwith other changes in the same
segment(possibleaggregationto 05 km) or to be excludedrom the segment assessmenhich are
five s@gments (three improvements antivo deteriorations) Finally, changes as required by the
methodology can be assumed for orfiyngainsegments 023% of all segments.

Aside of many segments with no changd86 or 7®%6), mostrecordsare improvementalling into 43
main segment®r 18% covering mostiythe Upper and Ntddle Danube in DE, AT, SK and Hwhile
the 12 segments withdeteriorations %) can be find in HU, RSBG, RO and UA(Figure 12). The
further assessment of the-tim-segmentgollows in chapter2.2.1.

M\ Deterioration;
12; 5%

MNo Change;
186; 77%

Figure 12 Distribution of changes by numberadntinuousl O-rkm-segments
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The analysis of changesig@bres 1315 and maps in chapt&.2.3 is based on the total number of
recordedcchanges (3) to keep transparently all records sent by the w@s{from data collection tool)

River bank changesesbration or constructiorprevailwith 46% followed by changes dfie floodplain
(29%) includingthereconnection of sidehannelsaand 5% for the channglFigure 13.

Figure 13 Distribution of prevailingchanges for the main categories

The total lengths of all changes (&)mulativelysumsup to 159.69 km. Regarding the length of the

changesr at her fishort and small 6 projects predominat
rkm-segments for migration of biota. Short measureskmZomprise 64% of all changes, but only

37.99km or 24% of all chnges by total length-{gure5). The average length of changes is about 2.2

km, but excluding the full length of Im-sections for continuum restoration by fish passes, the average
lengthdroppedto 1.7 km.

<1km; 20; 32%

2-<5km; 13; 20%

1-<2km; 20; 32%

Figure 14 Length classes distribution in km for changes
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Most of the changes are related to river bank developjparameter$§ & 7] with in total 31 changes
(Figure 15) The removal of riprap dearly prevails with 23 caseSide channel connections [@s
mainly improvementsre rather frequer(8 timeg followed by channel changes [i§hich are recorded

in junction to sidechannel connectionsn the Middle Danube(five times) but also as detieration
(four times due to infrastructure and dredging activitieshe Lower Danubg As already mentioned,
parameter[5] for continuumimprovements areealised entirely inthe Upper DanubeMerely the
parameter [4] on changed flow conditicared regineby structures (groynes, dams with impoundments)
was not reported at all.

0 5 10 15 20 25 30 89

Channel incl. Hydrology and Continuity, Planform [1] _ 9 (5 improvements, 4 deter!orat\ons)
Channel incl. Hydrology and Continuity, Substrate [2] . 1 (deterioration)
Channel incl. Hydrology and Continuity, Erosion/deposition character [3] - 3 (2 improvements, 1 deterioration)

Channel incl. Hydrology and Continuity, Continuity [5] _ 5 (improvements)

Banks Extent of reach affected by artificial bank material [6] - | 52

(23 improvements, 9 deteriorations)

Banks Land cover in riparian zone [7] [l 2 (improvements)

Land cover beyond the riparian zone [8] [l 5 (improvements)

Floodplain Degree of lateral connectivity of river and floodplain [9] — 16 (8 improvements, 1 deterioration)

Figure 15 Types of restoration/alteratioper all individual changeé bl ue f or @A Chan msel 0, br ow
and green for fAfloodpl ai nso) napedypedumber of i mprovemeri

2.2 Reassessmemf 10rkmsegmentswith observed changes

2.2.1 Overalhssessment

Most of the observed changes cover bank and floodplain segamhtshow the ambitions of many

countries tamprove thehydromorphologicatonditions However,the lengh and extent of changes

(for structural measures the amelength is IZ. km) did not lead in all cases to a shift of assessment
classes. This has t wo fchaageimrslagtiontoithe $kmkegmenttared A s ma |
secondly the previousearest assessment class boundary

This lead in total to the class shiftioflividualassessments for channel, banks and floodplain of 22 out

of 55 segments with chang@ompare also the maps in chapter 2f@r4orecise location

After screening andamparing the changes in detail (siiagtwith majorchanges > kmlengthand by
overlaying changes within one and the same segment, e.g. for the transboundary reach of Danube
downstream of Gdlikovo improvements and deterioration reported by both cosntreatralize each

other), only two segments chamlga overall assessment, two in the worse directon alreadyhaving
beenclose to poor assessments befdit®seare the segments just downstream of Iron Gate Il in Serbia
(thebankassessment was redudemin threeo class fouteading to an overall shift from 3 to However

thebank andlood dike construction foRadujevac affect only a small nestretch in total 2.8 krpand
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the Danube near Reni in Ukraindug to recorded dredging in and close to the harbfiactimg

planform and substrated channel from 3 to 4 leading to a shift in overall assessrhemtever the

reach of 12 km and the amount of dredged materidinsted and the dredging start in early 2059

the end of the monitoring peripd

Furtherseveral overall assessments for segm@rithmetic mean of classes for channel, banks and
floodplain)fail to shift in a better class due to close boundaries, but being strong candidates for the next
cycle of restoration measures (e.g. two segmentseid\T reach east of Vienna).

Regarding the fish bypassesinthe Austika nub e t he four related segmeni
as for the >igit assessment (compare chapter 2.8 to the numbers cdfubparameters for the

channel groupremainingin the worst classIf planform, flow character, sediment grain size,
sedimentation/deposition character are untouched from the measure the segment remains in the worst
class 5, even the barrier is assessed&ith3 6 f or A par t i butnotpoasednem) eo (f or

Considering the reported changesyoa few 10rkm-segmerg change for overall class: In two cases
the assessment drop from class three to four in already strongly altered (Eagivesit).

0; 0%

M class 1 (near-natural)

M class 2 (slightly modified)
64;26% class 3 {moderately modified)
class 4 (extensively modified)

M class 5 (severely modified)

Figure 16: Overall assessmenf JDS!} as based on JDS3 with only slight changes (shift of two segments
from class 3 to 4, no change in percentage)
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2 %17
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0
Upper Danube Middle Danube Lower Danube
Segment improvements Segment deterioration

Figure 17: Overview of segments with changes for at least one parameter group (channelaménks,
floodplain) along the three main sectiaf Danube
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In general, the recorded changes imply many improvements in thglgtedtered Upper and partial the
Middle Danubevhile on the lower Danube a few deteriorations preygigure 17), however, based on

the much betteroriginal JDS3 assessmefir the Lower Danube in comparison with the Middle and
Upper Danub@nd the deteriorations are spatially limited. In the total perspective, the positive aspects
predominate, regarding the fish continuum the construction of bypass solutions for Austrias @ams
important step. Several sidghannel connections including SK and HU are good examples for the
proceeding restoration. The reason why more segmeriteetipper Danube improved in comparison

to the Middle Danube, can be explained with the worseasitm before in DE and AT, while the free
flowing SK and HU reach assessment in the third moderate class was closer to class four instead two.

2.2.2WFD gligitassessment

The WFD3-digit analysis for the entire Danulgeigure9) indicates the general alteration similar to the

overall assessment (prevailing classes for the 241 1&km-segement), in particular for the best
documented parametgroupfiMor phol ogy fAfHykluto !l algsydi .t Tehe | ongi tud
interrupted by 18 dams (segments). In 2013 for two dams with functionning fish passes and partial
sediment feeding (WieRreudenau and Melk) the value w&sii a c ¢ or dstandgrd.t o CEN

The biggest differencaow is the restoration of partial continuum (for fish) in the Austrain Danube
reach Four additional hydropower dams aire the meantimeequippedwith fish bypasses, the
ecolodcally most efficient way to restore fish passability. For the Austrian reach therefore only the dam
in Altenworthand YbbsPersenbeug remaibut will be equippé until 2021, which will expandthe
passability towards Wachau aedenup to Aschach. For bedload sedim@avel)the dams are still a
considerable obstacle (compare outcomes of the Danube Sediment, Ptajmsisack et al. 2019 &
2020.

250 - 223
200
%)
=
£ 150 - ® Morphology
& 120
"
E - Hydrology
§ 100 - 78 82 Continuum
kS
O
Z 59 7 39 31 29
2
o = 1 1 I I 1

| class 1 | | class 2 | class 3 class 4

Figure 18:WFD 3-digit assessment as based on JDS3, mainly changed for the continuity for fish by the
construction of fish passes in AT (hydrology and continuum were assessed only in classes 1, 3 or 5).
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For most of the other changes, mainly improvméikésthe removal of rigrap for short stretches only
ontheleft or rigth siderespectivelythe 3digit evaluation is not as sensitive as the overall assessment,
due tothe integration of assessment values for both banks and floodplains. For example, if the bank was
i mproved from class 5 to 4 onl gr(aoithmeticimgan)memairisd e ,
class 5. Only in case of improvments on both side the assessment value shift. Regarding this major
changeswi t hin two of the three assessment groups
segmentshift to a better clas@cluding 4 fish bypasses all on Upper Danuegile two deteriorations
onLower Danubéave beemecorded

2.2.3Maps of changes

- Hymo changes 2013-19

2 - 'no change' f\’,.’ ;
;i " - > v
2 | improvement Vg
A N i
- [ “deterioration" .y
- ; ", e {
i itor eegment description see Figue 1. e e
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Figure 19: OntheUpper Danube between Kelheim and Regensburg, nmal-scale measures to improve

banks and partially floodplain were implemented. However, the degree of alteration remains very high, the
entire reach is impoundgdreen dots in the maps mark the JDS4 stations).
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Figure 2Q In the freeflowing section domstream of Straubing, but in particular opposite to Deggendorf, close
to the Isar mouth banks and the floodplain have been partially restored. The floodplain restoration near
Deggendorf is the only active flood dike repositioning (to increase retentiomeplalong the entire Danube in
the reporedperiod).
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Figure 21: In the border reach DEAT some improvements on right floodplain and left bank (backwater
Engelhartzell) happened. Upstream of Linz local measures cover works in the right floodplain tfetyniéoe
sediment removal) and shorter sections of bank improvements.
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Figure 22 Downstream of Linz the new fish passes for the two hydropower plants, Abwinden Asten and
WallseeMitterkirchen must be highlighted. Further activities can be find irufhyger backwater reaches by
introducing gravel banks.
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Figure 23 The freeflowing Wachau reach was and is subject of several restoration projects, maiitanoed
by Life projects. Aside of the creation of gravel bars, the deposition of gravel lzarthaedanks is
characteristic for the restoration type of this reach. Howether incision downstream of the hydropower plant
Melk is still considerable and most probably further additional Material musupely
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Figure 24: The fish pass in Greifeten is the third dam equipped between 2@039 opening another barrier
upstream.The Danube east of Vienna is subject of many restoration projects within the past 30 years and
therefore a kind of pilot area at least within the Danube basin. Two segtardtt reach a better class in
overall assessment and the two large scale-sidanel connections near Haslau and Stopfenreuth will realise

this goal in the next years.
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Figure 25: Also alongside the ABK borderstretch restoration activities cebe recorded on bothde of the
river , b eikowbackwhtebegBanBiatislava.
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Figure 26: The border stretch SKIU is characterised by the restoration of two larger side channels in SK and
one floodplain improvement in HU.awever, the ongoing deepening of the channel downstream of the

Gadi kovo dam fAneutral i zeadntthedvalopnaent. In Kodmomnewflonod onal v
protection reduces the right floodplain area.
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Figure 27: in the Danu

be bend, several smalleygrovements on banks and channel can be registered, but not

leading to improvements of assessments.
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Figure 28 South of Budapest several improvements on channel andisateels/floodplain connectivity can
be recorded. The biggest one is the restoratiba longer island near Ador{yight bank near rkni,595)
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Figure 29: Within the Gemenc areaxtensiveestoration workavere implemented
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Figure 31: No changes are submitted for the free flowing stretch of DanuBeoitia and SerbiaAside of
minor groyne and Vukovais bank wallrenovation works before 2018e upcoming period will bring new
changes with the Waterway improvement progranwhéch is under way.
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Figure 32 The only record for RS is given for a flood defence work just downstream of Iron Gate flather
deteriorations can be find downstream in BG.
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Figure 33: Some floodplain improvements can be find on BG river side.
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Figure 35: Same picture further downstream, some deteriorations in form of bank reinforcement are reported.
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Figure 36: And another floodplain improvementBG further downstreantwo shaot deteriorations arkm
490500 and 400410 on Bulgarian side (50/90 metéosg) are not included in the map.
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Figure 37: The Bala branch project with the introduction of a massive ground sill and the subsequent bank
regulation of the channel entrandeteiorate the segmenéven the sill is constructed in the Bala branch and
not the assessed southern branch.
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Figure 38 No change downstream to Braila.

Figure 39: The only change recorded, byAor the sea port Reni with is undexpansion, whicimakes
extraordinary dredging necessy.
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