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Monitoring of the Croatian/Serbian F“'
Danube Common Section giverkm 14331 1205.5) _VV 4

Implementation plan for monitoring activities

1. MONITORING OF PARAMETERS IMPORTANT FOR WATERWAY MAINTENANCE
1.1 Inventorisation of river regulation infrastructure

1.2 Riverbed measurement of crossections of Danube river

1.3 Monitoring and analysis of flow, velocity and sediment transport

1.4 Piezometer installation

2. BIODIVERSITY INVENTORY
2.1 Fish inventory (monitoring)
2.2 Habitat inventory

2.3 Bird faunainventory

2.4 River benthic habitats survey

3. ESTABLISHMENT OF A GEOINFORMATION SYSTEM (GIS)



o
1.1 Inventorisation of river regulation Wi
Infrastructure




Inventorisation of river regulation

Infrastructure

Data gathered:

Geometry data
Geodetic survey
Foto-documentation

Assessment of the current
state/functionality

Identification of extent of
damages (where
applicable)

Outputs:

Detailed table overview

Graphic representation of
each infrastructure

Graphic database
Elaborate

Fii

Type:

Chainage (r.km)

Crown elevation
(m asl)

T-groyne

1430+280

53,36

Existing
documentation
= Cadastre mark

1430/00

= Cadastre page
21

Analysis

o Infrastructure in good condition

« Effect of material deposition ongoing (|

= L | 4
terial of the infrastructure visible, vegetation

L, a
present on the begi

ing of the infrastructure




1.2 Riverbed measurement of cross—sectiﬁ’\///

of Danube river

I Field work of hydrographic riverbed measurements of cross
sections

I Overall length of ~ 140rkm; 1375 (Danube)+6 (Drava)
control profiles (equidistance of 100 m); 2 sets of
measurements (yearly)

UHF radio antena Sateliti
v -3

Integralni mjerni sustav —
kombinacija GPS-RTK i dubinomjera

Bessel 1841 clipsoid




Results /‘V\;//

Projecting data on crosssection lines; surveyed dda are projected
on crosslines as a preparation for creating 3d model of riverbed.

3D odel; After ceain and projecting, 3D model of terrain of
riverbed was created
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Results /‘V\;//

Projections; results are delivered as a textual file in 3 projections:
i HTRS96/TM (HVRS71),
I HDKS (GK) 6 zone (HVRSTRST) and
i UTM 34 (N) (HVRSTRST)




1.3 Monitoring and analysis of flow, /‘VV//
velocity and sediment transport o

Monitoring and analysis of flow, velocity and sediment transport

I 3 sets of measurement campaign (lower, medium and higher
water levels) on 3 locations

I Locations:Batina/ Vukovalr/ llok for flow and velocity
measurements:Batina/Drava confluence/llok for sediment
transport

Danube water levels in the period 03/2023 - 11/2023
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W//

rriirs
. . . . The confluence of
Element / Location Measuring unit Batina/Bezdan Drava Vukovar llok
The position O.f the rkm rkm 1429+000 1383+000 1332+000 1302+000
upstream profile
Flow and velocity data rkm 142+5000 1381+600 1325+000 1300+000
d|3tr|_bUt|On fal”y . . Measured velocities
consistent, bearing in mind 0,91-1,02 0,99-1,18 1,17-1,05
Cross S_eCtIOH geometry (~ 1 0.72-0,72 0,88-0,91 1,01-0,85
m/s of integrated velocity,
>1,5 m/s in main current) 2.66:0.6/ 0.06:05/ 0:.82:0.88
Measured flows in the e - 20 1o
1.350-5.400 m3/s, taking Measured flows
into accouwnt different 3.862-3.916 4.009-5.373 5.439-5.082 5389-5301
hydrological events and 1.833-1.839 1.963-2.797 3.484-3.112 3559-3232
location . 1.367-1.393 1.348-1.863 1.736-1.691 1956-1876
Bedload sediment 57% of Transport of bedload sediment
total sediment 59-9,5 10,5-5,1 7,8-18,0
Granulometric curve fairly 12,6-3,6 8,5-5.0 11,3-15,0
consistent, reducing in size 14.3-3.0 50-34 7095
downstream Transport of suspended sediment
TTTUL (TTTYIT vwwalcTt 1Cvel) RYrS 128'130 135'189 198'184
m02 (medium water kals 55 61-90 118-109
level)
mO03 (low water level) kgls 43,-44 42-63 62-63
Granulometric curve D50 ~ 0,3 mm D50 ~ 0,25 mm D50 ~ 0,2 mm
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Monitoring and analysis of flow, velocity and o
sediment transport EN//

Comparison of avg. water levels and flows - Batina (2002-2021)

Hydrological analysis N
undertaken prior to .
measurement E.
campaign j o 1500 3
Comparison of water T Waterlevels
levels and flow data in B ™
analyzed timeline

I BatlnaWM example Simulated incising effect - Batina (2002-2021)
General decline in . 3500
values, sharper decline A Y I e
for water levelsz IR B i G L oE
incising effect £ 150 1500 §
Simulation of incising ;1:;) 1000
effectz 2,1 cm/ann for 0 o
BatinaWM station %%%%%%%%%%%%%%%%%%%%



1.4 Piezometer installation /‘TN//

Piezometer installation

I Piezometer installation adjacent to Danube (<100 m), 15m of depth for
continuous monitoring of water levels and temperature

i Locations:Batina, AljmaHand llok

I Goals: continuous data which shall enable correlation for any future
hydrographic surveying and measurements

I measurement equipment installed

Batina - visina vode u buSotini [m.n.m.]

79,90
79,80
79,70

79,60

79,50
79,40
79,30
79,20

1 35 7 91113151719212325272931333537394143454749515355575%6163

620,00
610,00

Batina - dubina vode u busotini [cm]
600,00
590,00

580, 00
570,00
560, 00
550,00

1 3 5 7 9 111315171921232527293133353739414345474951535557596163




2.1 Fish fauna inventory /‘TA;//

The electrofishing(day and night) portion of the field work was
conducted between July an@ctober2023.

17 critical sections of the river fromBatinato llok on Croatian side
+ Serbianprotected areas

Depending on the length of each critical section, one to four
transects of 500 m were sampled

In total:

I 43 transects of daytime electrofishing

I 13 transects of nighttime electrofishing

I 5 transects of electrofishing on Serbian side
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Fish sampling locations

Red diamondsindicate
electrofishing transects during the day

Red diamonds with yellow dot indicate
electro fishing transects during the night

Blue stars indicateelectro
fishing transects on Serbian side

1. Batina

2. Siga

3. Apatin

4. wEAT OOEE OOEAOAA
5. 5H¢cA $OAOA

6. 'l EI AH

7. Staklar

8. Erdut

9. Bogojevo

10. Dalj

11. Borovo |

12. Borovo Il

13.  Vukovar

14.  Sotin

15. Opatovac

16. Mohovo

17.  llok e
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Field work

Electrofishing during the day (July 2023)
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Electrofishing during the night (September/October 2023




N~
B
)
]
N~
N
]
~




Sampling with electrified benthic frame trawl

(electrified dredge)
Sampling with electrified dredge wasconductedin March 2024.
17 critical sections of the river fromBatinato llok on Croatian side

Length oftransectswas 500 meters minimum

5m
2m copper cable —1sm
——— (cahoe) -
| \ e .
i ; g 8rmn 5mm S 3
E / \,~ \)/ &h maT &
e A RS R i
5 pulling ropa f
rope
steel frame . double sledge net  Welght
frontal view lateral view

Bammer, V., Gyorgy, A., Pehlivanov, L., Schabuss, M., Szaloky, Z. i

Zornig, H. (2015): Fish. U: Joint Danube Survey 3, A
Comprehensive Analysis of Danube Water Quality. ICPDR.
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Sampling with electrified benthic frame trawl FW//
(electrified dredge) o




Results EV//

39 species caught including electrofishing during day and niglend
sampling with electrified dredge.

More than 3000 individuals sampled and identified

Cyprdinidaefamily is most abundant and present on all 17 critical
sections
Species abundance by site
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List of all species
sampled by
electrofishing during day
and nightand sampling
with electrified dredge.

Famil Species

Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae
Cyprinidae

Gobiidae
Gobiidae
Gobiidae
Gobiidae
Gobiidae

Percidae
Percidae
Percidae
Percidae
Percidae
Percidae

Ictaluridae
Cobitidae
Cobitidae
Esocidae

Petromyzontidae
Centrarchidae
Centrarchidae

Gadidae
Siluridae

Abramisbrama
Alburnusalburnus
Alburnus sava
Aspiusaspius
Barbusbarbus
Blicca bjoerkna
Carassiugibelio

Chondrostoma nasus
Ctenopharyngodoridella
Cyprinuscarpio
Gobioobtusirostris
Hypophthalmichthys molitrix
Leuciscusdus

Pseudorasbora parva
Rhodeus amarus
Rutilus rutilus
Rutilusvirgo
Squaliuscephalus

Babka gymnotrachelus
Neogobiusfluviatilis
Neogobius melanostomus
Ponticola kessleri
Proterorhinus semilunaris

Gymnocephaludaloni
Gymnocephalus cernua
Gymnocephalus schraetser

Percafluviatilis
Sander lucioperca
Zingelzingel

Ameiurus melas
Cobitiselongata
Cobitiselongatoides
Esoxlucius
Eudontomyzonvladykovi

Lepomis gibbosus
Micropterus salmonides
Lota lota
Silurusglanis

W//
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Results EA;//

Number of fish families on critical sections

[o]q@g — S
MONOVO | bl Rl
Opatovac

Sotin
Vukovar
Borovo_2
Borovo 1

Dalj
Bogojevo

Erdut
Staklar
Aljmas
Usce_drave . S
Zidovski_rukavac i —
AP ati e
g |
SEUhEw S

0 5 10 15 20 25
H Cyprinidae M Gobiidae M Percidae H Ictaluridae H Cobitidae
M Esocidae M Petromyzontidaad Centrarchidae i Gadidae H Siluridae
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Monitoring of winter habitats /‘TA;//

Conducted in February 2024. with
Humminbird Helix 9 sonar

Three sources of information for
selecting suitable wintering sites:

I 3D model of terrain of riverbed
i Data from local fisherman

-
- )

I Scientific papers and historical data»
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2.2 Habitat inventory

Objective s
I 17 critical sectionson joint Croatian-Serbian sector of
the DanubeRiver

I Mapping of target habitat types of the critical sections
in the Danubefloodplain

i Final habitat map (prepared in scale 1:5.000) should
be integrated into GlSdatabase,

I Dataon target habitat distribution presented aspart of
the Biodiversity Catalogue

28
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rrrre7

Field survey- focusing on mapping of 5 target habitat types

1. Forest habitat type z riparian forests periodically inundated by the annual rise of
the river z 91EO* Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-
Padion, Alnion incanae Salicionalbae)

2. Two habitat type occuring on standing water bodies

A Amphibious short annual vegetation, pioneer of land interface zones of standing
water bodies with nutrient poor soils, and periodic dryingz 3130 Oligotrophic to
mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or
Isoeto-Nanojuncetea

A Lakes and ponds with free-floating surface communities or, in deep,open waters,
with large pondweeds z 3150 Natural eutrophic lakes with Magnopotamion or
Hydrocharition

3. Habitat type occurring along the shallow muddy banks of the Danube, with annual
pioneer nitrophilous vegetationz 3270 Rivers with muddy bankswith Chenopodiorrubri
p.p. and Bidentionp.p. vegetation

4. Habitat type belonging to alluvial type of meadows with natural flooding regime z
6440 Alluvial meadowsof river valleys of the Cnidiondubii

29



Baselinedata gathered:

.. .
Wi
oy
existing habitat maps

ﬁvagallale data on other habitat and vegetation surveys conducted in the Danube
oodplain

data on forest vegetation in the project area (collected from the national forest
managementcompanies
Preliminary maP Is (the basis for field _su_rve%/) IS prepared z expert visual
interpretation of ortophoto imagery, existing baselinedata

Field survey has been completed by the end of vegetation season2023 on
both sidesof the DanubeRiver

01_Batina_prelim
B Freshwater habitats (NHC A.)
I Grasslands (NHC C.2.)

[ Tall forb stands (NHC C.5.)
I Forest habitats (NHC E.)
[ Cultivated areas (NHC I.) ;
Il Constructed and industrial areas (NHC J.)

30



Habitat sampling locations on the Danube FV\;//

1. Batina

2. Siga

3. Apf"t'..n.. PP | o oJ&aLz almost 400 samplinglocations for

4. 7EALOOEE OOE ﬁ‘a(élta'to‘mapping

> 9 H ¢ A ] % OAOA More than 230 plant speciesrecorded

6. !l EI AH

7. Staklar

8. Erdut

9. B og Oj evo \ : ; Survey point locations, according to

10. Dalj - 0

11. Borovo | A o G

12. Borovo Il g e et
13. Vukovar ] [ Survered rta reas (sctios) a0

14. Sotin ¥ o 3 | - 3270

15. Opatovac : 2‘};‘3

16. Mohovo & EE i) aong e
17. llok ‘ |
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Occurence of surveyed habitat types along F"'
critical sections of the Danube W/

(&)
<
2| e
Natura 2| ® o) /N RO B o
5 | O - > o| o | & > | 9
2000HT © c | ® Q| & Q > o | 3
Clg|=|8|°|8|=|3|8|=|8|28|8|c|&]|S2
|2l | T |0 | =|8 || o|®®| |||l a|lold
m w0 < N ) < N Ll m @) m m > N @) = =
glEo* X X X X X X X X X X X X X X X X X
3130 X X X X X X X X X
3150 X X X X X X X X X X X X X X X
3270 X X X X X X X X X X X
6440




91EO0 Alluvial forests with Alnus glutinosa and F"'
Fraxinus excelsior (Alno-Padion, Alnion W/

Incanae, Salicion albae)

Habitat type 91EO0 sampled
at 244 locations

Recordedat 185
locations

Natura 2000 habitat type

91EO0 Alluvial forests with Alnus glutinosa and Fraxinus
excelsior (Alno-Padion, Alnion incanag Salicionalbag)

/ 91E0 Aluvijalne HOI ARAlno-Padion, Alnion incanae
Salicionalbaé)

Vegetation type or
community

Alliance SalicionalbaeS061951

Alliance Populion albae Br.-Bl. ex Tchou 1949, svezaSalicion
albaeS061951

Alliance Alnion incanae0 A x & | et 8.HI28
AlliancesAlnion incanae0 A x & | et 81.HEI28 & Alnion
glutinosae Malcuit 1929

Status (EU legislation)

Annex|.HD

Status (national
legislation)

listed as rare and endangered habitat type (Annex lII,
Ordinancez RCOG027/2021)
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o’
Occurenceof observed plant species important for F
the habitat type 91EO W//

oy
g
, = S - N )
Species name < 5| .“i g| g
g s | 3 ¢ s .
® N =) @ @ o)
x o x X X X X o x X X X
x X x X XX X ox X x x
x X X x o ox XX x o ox X
x X X X x
X X X X X X X X x X X X X X X X
x
x x x x
X ox X x x XX x x ox o x X
x
x X X x X x x o x
x ox X x
x o ox X x X x x X x
X ox X X
x x X X
x ox ox X XXX XX x X
x x x X x x oxx x
X x x x X X X X X x x x X X
x x
x
X X X X X X X X X x X X X X X X
x
x x X x X x x X
x
x o x x X X X x o x x o x
x X X x X x
x x X x x x
X XXX X x
x o x x o ox X x
X X X X X X X X X X X X X X 34



3130 Oligotrophic to mesotrophic standing waters ~ f=e"
with vegetation of the Littorelletea uniflorae W//
and/or Isoeto-Nanojuncetea

Habitat type 3130 observedon all sampled

locations (20)

Occurenceof observed plant species important
for the habitat type 3130

Q
©
6
X ()
: 2| =
Species name < | 5 Q N BN - 8
[ I o 2 S e > 3
2 [0} =) o) ) ) T
o |5} IS o)) = = ~ ©
8 (%} = o o @) =) Q
N -] < m 0a] M > (@)
Linderniadubia X X X X X X X
Eleochariscicularis X
Cyperuguscus X X X X X X X
Cyperusnichelianus X X X X X X X X X X
Lythrumportula X X X X

Marsileaquadrifolia X 35




3150 Natural eutrophic lakes with Magnopotamion FW//
or Hydrocharition —

62 locations sampled
Habitat type 3150 recorded on 55locations

Species name

Zidovski rukava
Usce_Drave

Opatovac

Bogojevo
Borovo_1
Borovo_2

T
Sprodelpohiza [
x
x

Salvinianatans X X X X X X X X X X X X X

Occurenceof observed plant species important fothe habitat type 3150

x
x
x
x
x
x
x
x

x
x
x
x
x
x

x x x X
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3270 Rivers with muddy banks with Chenopodion r”'
rubri p.p.and Bidention p.p.vegetation W//

Habitat type 3270 sampledon 41 locationsz recorded at 27 samplinglocations

Species name

Zidovski rukava
Usce_Drave
Bogojevo
Borovo 1
Borovo 2
Vukovar
Opatovac

Chenopodium
rubrum

Bidendrondosa
Bidendripartitus

Polygonum
lapathifolium

Polygonum
hydropiper
Potentillasupina
Xanthium sp.

x
x
x
x

Occurenceof observed plant species important
for the habitat type 3270




6440 Alluvial meadows of river valleys of the o
Cnidion dubii "W/

Habitat type sampledon 16 locationswith potential (assumed distribution

Only 2 sampling locations z elementsof the habitattype present, but no
typical or indicator speciesrecorded
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Final habitat map

i

Catalogueof Biodiversiy 7
separatemap of Natura 2000
habitats for eachcritical
section
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