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SUMMARY

Bird experts from Slovenia, Croatia and Serbia implemented the first-ever joint nearly
complete 5-country river breeding bird mapping for the transboundary river corridor
Mura-Drava-Danube (MDD). This report summarizes and combines the findings and
results of three separate final reports by bird experts.

In 2021 and 2022, river bird surveys of selected breeding bird species were conducted in
the MDD riverbed between CersSak (SLO-AT) and Backa Palanka (HR-RS) in a total length
of 550 km. The survey covered almost entirely the main river channels of the TBR MDD,
except the sections of Drava River between accumulation reservoirs for power plants
(OrmoZz, VaraZzdin, Dubrava) and 77 km of Danube River between Fajsz (HU) and
Batina/Bezdan (rkm 1510-rkm 1433). The field survey methods used mostly complied
with common minimum standards for riverbed bird census in the TBR MDD area. Target
species of the surveys were Little Ringed Plover Charadrius dubius (LRP), Common
Sandpiper Actitis hypoleucos (CS), Common Tern Sterna hirundo (CTER), Little Tern
Sternula albifrons (LTER), Common Kingfisher Alcedo atthis (KIN), Sand Martin Riparia
riparia (SMA) and the European Bee-eater Merops apiaster (BEE). More than 2300 data
were collected, digitized and interpreted according to special criteria. Additionally, 1882
existing data for target bird species in the TBR MDD area in Slovenia for the period 2000-
2020 were purchased in project lifelineMDD. This survey was conducted to assess the
status quo of indicator river birds within the TBR MDD in 2021-2022 to learn from the
distribution pattern and the breeding status of the target species and based on this to
draw conclusions about the status of dynamic river habitats in the MDD corridor.
Breeding distribution maps were prepared for all target species, and population and trend
estimates were made where this was possible.

In period 2021-2022, LRP (Little Ringed Plover) population size on the 550 km of Mura,
Drava and Danube riverbed was estimated at 100-106 pairs with a linear breeding
density of 0,18-0,19 pairs/km in period 2021-2022, and for individual rivers as follows:
for the Mura was estimated at 50-74 pairs (0,35-0,52 pairs/km), for the Drava at 21-41
pairs (0,18-0,33 pairs/km) and for the Danube at 6-13 pairs (0,06-0,08 pairs/km), in
period 2021-2022. LRP was very densely distributed only along the lower half of the
Mura River and upper part of the Drava River upstream of Barcs (HU)/Terezino Polje
(HR). The highest densities are reached from Mursko Sredisce to Legrad (rkm 070 to rkm
049), where linear density reached a record 1.9-2.1 (in 2021) and 1.3-1.4 pairs/km (in
2022), therefore conservation of LRP population in this stretch is extremely important for
the whole TBR MDD. Results from Mura riverbed indicate, that the breeding of the LRP
depends exclusively on the availability of suitable gravel bars; 43.6 % of all gravel bars
mapped in the Mura riverbed were occupied by LRP in at least one of the study years. LRP
population trend in the 2008-2022 period was estimated as uncertain. Variations in
numbers detected over time can probably be explained availability of suitable gravel bars.
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CTER (Common Tern) and LTER (Little Tern) population size in the 550 km of MDD
riverbed could be estimated at only a few pairs. During the nesting season in 2022, only
one pair of LTER was nesting on the Drava at the Heresznye (187 rkm) and 8 pairs of
CTER were nesting in two colonies at Repa$ (rkm 205) and Heresznye (187 rkm). LTER
and also CTER can be considered among the most endangered river bird species in TBR
MDD, therefore, targeted measures have to be taken urgently. Very likely, the Drava River
is important for the population of terns, nesting on gravel pits very near the river (e.g.,
Soderica), especially for feeding during the breeding season. For CTER decreasing and for
LTER most probably decreasing trend was found on Drava in the MDD population in the
period 2008-2022.

CS (Common Sandpiper) population size on the 550 km of Mura, Drava and Danube
riverbed was estimated at 61-77 pairs with a linear breeding density of 0,11-0,14
pairs/km in period 2021-2022, and for individual rivers as follows: for the Mura was
estimated at 51-69 pairs (0,36-0,49 pairs/km), for the Drava at 8-10 pairs (0,03-0,04
pairs/km) and for the Danube at 0 pairs (0 pairs/km), in period 2021-2022. CS was the
most frequently recorded species but a large part of the observations were without
indication of breeding. Distribution pattern of breeding Common Sandpipers from 2021
and 2022 followed the distribution pattern of the Little Ringed Plover, with the several
kilometre long gaps between data on Drava and exception that no single breeding pair of
Common Sandpiper were recorded on the Danube. In 2021 and 2022 more than 80 % of
the TBR MDD breeding pairs of the CS were nesting on the Mura riverbed. The highest
breeding densities of the CS in this survey were found on the Mura River in the river
stretch from Mursko SrediSce to Dekanovec with linear densities from 0.9-1.1 in 2021
and 0.8-1.4 pairs/km in 2022, respectively. CS overall population trend in the 2008-2022
period was estimated as uncertain (for Mura and Drava), although on the Mura in Slovenia
amoderate increase was estimated for the period 2008-2022. In survey in Slovenia, most
of the pairs (81 % in 2021 and 89 % in 2022) selected gravel bars for breeding, while
others nested in side arms, river banks and artificial structures with shingle surface or
woody debris. 42.6 % of all gravel bars were occupied by CS in at least one of the study
years. The isolated breeding locations of LRP and CS on the upper heavily regulated Mura
are result of recent river restoration projects (Gosdorf, Sicheldorf, Hrastje-Mota). The
gravel bar surface area determines the occupancy probability of both species and has
significant effect on the number of LRP and CS pairs nesting on it. Some of the key nesting
locations were affected by anthropogenic activities, such as gravel excavation, off-road
driving and prolonged recreational use.

KIN (Common Kingfisher) population size on the 550 km of Mura, Drava and Danube
riverbed was estimated at 194-219 pairs with a linear breeding density of 0,35-0,040
pairs/km in period 2021-2022, and for individual rivers as follows: for the Mura was
estimated at 43-57 pairs (0,34-0,37 pairs/km), for the Drava at 81-101 pairs (0,30-0,37
pairs/km) and for the Danube at 59-72 pairs (0,45-0,52 pairs/km), in period 2021-2022.

SMA (Sand Martin) population size on the 550 km of Mura, Drava and Danube riverbed
was estimated at 6477-9676 pairs (in 61-64 colonies) with a linear breeding density of
11,8-17,6 pairs/km in period 2021-2022, and for individual rivers as follows: for the
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Mura was estimated at 663-876 pairs in 19-21 colonies (density 5,8-5,0 pairs/km), for
the Drava at 4591-7979 pairs in 8-13 colonies (density 29,2-16,8 pairs/km) and for the
Danube at 871-1183 pairs (6,5-8,8 pairs/km), in the period 2021-2022.

BEE (European Bee-Eater) population size on the 550 km of Mura, Drava and Danube
riverbed was estimated at 192-467 pairs with a linear breeding density of 0,35-0,85
pairs/km in period 2021-2022, and for individual rivers as follows: for the Mura was
estimated at 5-14 pairs (0,04-0,10 pairs/km), for the Drava at 141-309 pairs (0,52-1,13
pairs/km) and for the Danube at 46-144 pairs (0,34-1,07 pairs/km), in the period 2021-
2022.

The results for all seven indicator bird species show the high natural value of the Mura
River upstream of the Drava confluence all the way to Mursko SrediS¢e and Drava River
between the Mura-Drava confluence and downstream to Terezino Polje/Barcs.

The surveysin 2021 and 2022 confirmed the national and international importance of the
Mura, Drava and Danube River area between Cersak (SLO) and Backa Palanka (HR) for
selected river bird species.

According to the analysis of bird breeding data per segments (5km/10 km) the most
important river segments with highest density and/or river breeding bird biodiversity of
the rivers Mura, Drava and Danube were identified. Based on that analysis we would
recommend stretches in TBR MDD where protection and restoration should be
concretized:

i) the prioritized river segments/stretches for protection and conservation actions:

- on Mura River between KriZovec (HR) and Domasinec (HR)/Murasemenye
(HU) (rkm 045-065) and upstream of the Mura-Drava confluence at Legrad
(rkm 000-005);

- on Drava River segments between Ferdinandovac (HR)/
Vizvar/Heresznye(HU) and KriZnica (HR) (rkm 175-190), between Legrad
and Hlebine (rkm 215-235), between Repa$ and Cambina (rkm 200-210) and,
short stretches downstream of Dubrava hydropower reservoir/lake (rkm
240-250) and in the area of Trnovec (rkm 290-295);

- one segment on the Danube River in between Aljmas and Borovo, upstream of
Vukovar (rkm 1340-1380).

ii) prioritised river segments/stretches for river restoration actions:

- long stretches of upper Mura between CerSak and Gornja Radgona (rkm 110-
145);

- Drava from Barcs to Gornje Predrijevo upstream of Noskovci (rkm 120-160)
and short stretches of Danube in the area of Sarengrad-Bac¢ka Palanka
(rkm1295-1305) and

- also, the area of Batina/Bezdan (rkm 1420-1430) hold only few characteristic
bird species of pristine riverine habitats.
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1. INTRODUCTION

1.1. General Introduction

The present report is the result of a study conducted within the DTP3-308-2.3 lifeline
MDD project, financed by the European Union’s Interreg Danube Transnational
Programme. The area analysed and targeted by the present study (hereinafter called
“target area”) comprises river sections in the 5-country Biosphere Reserve Mura-Drava-
Danube (TBR MDD, Figure 1), shared between Austria, Slovenia, Hungary, Croatia, and
Serbia. Spanning Austria, Slovenia, Hungary, Croatia and Serbia, the lower courses of the
Drava and Mura Rivers and related sections of the Danube are among Europe’s most
ecologically important riverine areas. The three rivers form 700 kilometres long “green
belt”, connecting almost 1.000,000 hectares of highly valuable natural and cultural
landscapes, including a chain of 13 individual protected areas and 3.000 km? of Natura
2000 sites. This is the reason why, in 2009, the Prime Ministers of Croatia and Hungary
signed a joint agreement to establish the Mura-Drava-Danube Transboundary Biosphere
Reserve across both countries. Two years later, in 2011, Austria, Serbia and Slovenia
joined this initiative. Together with Croatia and Hungary, the five respective ministers of
environment agreed to establish the world’s first five-country Biosphere reserve and
Europe’s largest river protected area. Step by step the TBR MDD was realized: Hungary
and Croatia (in 2012), Serbia (in 2017), Slovenia (in 2018) and Austria (2019) achieved
UNESCO designation. The penta-lateral designation was submitted in 2020 and the
designation was finally achieved in September 2021.

5-country Biosphere Reserve Mura-Drava-Danube (TBR MDD}
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CROATIA
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spetin - SERBIA
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Transition Zone
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Figure 1: Map of the 5-country Biosphere Reserve Mura-Drava-Danube according to UNESCO designation
in September 2021 (WWF Austria)
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The project’s work package for Establishing the scientific knowledge base (Work Package
T1) has been proposed as its aim to establish, as a first, scientific knowledge base
regarding vertical, lateral and longitudinal connectivity within the Mura-Drava-Danube
bio-corridor. All study results and the overlaid GIS data collected, therefore, build the
basis for a synthesis report on biotic indicators and abiotic framework conditions. This
builds the basis for long-term conservation and restoration goals within the 5-country
Biosphere Reserve Mura-Drava-Danube (TBR MDD) as well as for the formulation of a
TBR MDD River Restoration Strategy, elaborated in the framework of the same project
(Output 0.T2.4). The facts and results presented in this project are the first-ever such
scientific assessment, which was done between July 2020 and December 2022,
harmonized on the 5-country scale, setting the ground for the future decision making on
5-country level on river management and restoration. Whereas such activities and
knowledge in each of the countries involved in the TBR MDD partly exist, it was the first-
time that methods and area were harmonized for monitoring and studies of the biotic
elements and the abiotic framework conditions for the Mura-Drava-Danube River
corridor.

Information on the current status of the seven breeding river birds (bio-indicators) in the
TBR MDD is a major contribution to the above-mentioned knowledge base and for the use
of these mappings as an input to the synthesis report in project Activity T1.3. For this
purpose, the Institute of the Republic of Slovenia for Nature Conservation (IRSNC),
Regional Unit Maribor, coordinated the “River birds breeding report” within the
lifelineMDD project.

The overall aim of this study was to analyse the status quo of the number and distribution
of breeding sites for selected seven river bird species (Little Tern, Common Tern, Little-
ringed Plover, Common Sandpiper, Sand Martin, Common Kingfisher, European Bee-
Eater), as well as the number of breeding pairs per breeding site. Another aim of the
report was also to draw conclusions on issues/threats to river birds and how to
counteract those through protection and restoration measures and future restoration
strategies.

The river birds breeding report is the result of the mapping of river birds breeding sites
performed by IRSNC, WWF Adria, and INCVP (Institute of Nature Conservation of
Vojvodina Province, Serbia) with the help of external bird experts from Slovenia (DOPPS
Birdlife Slovenia), Croatia (Natural History Society Drava) and Serbia the (University of
Novi Sad, Faculty of Science, Department for Biology and Ecology) in the breeding seasons
in 2021 and 2022. This report compiles results from three national final reports into one
joint report. Final reports of countries are provided as annexes/appendixes to this report.

Selected results from former/earlier bird mappings and monitoring activities in the TBR
MDD were integrated into separate final reports and in this joint report if
possible/available, even though these do not cover the whole TBR MDD and not all target
river birds for each section and year. The previous ones were mainly included for the
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Mura River in Slovenia, where existing data for target bird species in the TBR MDD area
between 2000 and 2020 were purchased as part of the lifelineMDD project.

1.2. State of knowledge and study aims

The river breeding bird study has had the aim to contribute to the establishment of the
knowledge base regarding longitudinal and lateral connectivity within the MDD bio-
corridor. River breeding birds as bio-indicators indicate the ecological functionality of the
existing habitats and dynamic processes related to connectivity. River birds breed on
gravel bars and steep banks created by longitudinal sediment flow and lateral dynamics.

Breeding birds, which depend on habitats created in highly dynamic riverine ecosystems,
such as steep banks, and gravel and sand banks, are endangered on the European level,
mainly due to habitat loss. In the lifelineMDD bird study seven river breeding birds were
chosen as indicator species and monitored jointly throughout the TBR MDD for the first
time based on a harmonized counting method over two breeding seasons: 2021 and 2022.
Four of the species are gravel/sand bar breeders: Little Tern Sternula albifrons, Common
Tern Sterna hirundo, Common Sandpiper Actithis hypoleucos, Little Ringed Plover
Charadrius dubius and three are steep bank breeders: Common Kingfisher Alcedo atthis,
Sand Martin Riparia riparia, European Bee-Eater Merops apiaster. These target indicator
species have complex ecology or special ecological needs; therefore, they indicate the
conditions of their habitats well. The species themselves, their distribution (presence or
absence) and the number of their breeding pairs give us a good insight into the conditions
of the rivers Mura, Drava, and Danube.

River birds are partly monitored by some countries and also in varying frequencies. Data
on breeding numbers are available for single countries, but not for the transboundary
river corridor MDD. Also, the existing mapping/monitoring methods in each country are
different. In Croatia there are existing long-term data for all seven target species from
regular surveys along the Mura, Drava, and Danube rivers in Croatia, including the border
stretches with Hungary (Mura, Drava) and Serbia (Danube). Data on the Drava has been
collected from 2004 onwards, for the rivers Mura and Danube from 2008 onwards
(Gattermayr et al. 2019). In Slovenia, for the Mura River, including the border stretches
with Austria and Croatia, there in an existing national monitoring for the Common
Kingfisher conducted every two years, where also data on other target river bird species
are recorded (if possible). DOPPS Birdlife Slovenia as the most important expert
institution in the field of ornithology in Slovenia also has other additional raw data on
river birds for the area of the Mura River and the Mura River Biosphere Reserve in their
database. According to Radisi¢ (2022) in Serbia continuous monitoring of river birds does
not exist. Thus, data from 2021 and 2022 could not be compared with previous data. A
survey conducted in 2021 and 2022 is an important step toward establishing a proper
river bird monitoring in Serbia (RadisSi¢ 2022). However, there are existing important
river bird data collected on the Danube in Serbia for the Joint Danube Survey 3 (JDS3) in
2011 and 2013 (Schmidt et al. 2015, Liska et al. (eds.) 2015). Additional data on river
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birds in TBR MDD are existing, recorded in the past by Tibor Mikuska, BirdLife Austria
and the Hungarian National Park Duna-Drava Directorate (Gattermayr et al 2019).
Exchange of data between the countries, joint result interpretation in the whole TBR MDD
and continuous cooperation between bird experts from different countries are missing.

So far there was no available data on breeding numbers and the river bird’s distribution
maps from the joint transboundary field survey in the TBR MDD. However, in the scope of
the “Drava Life” project LIFE14 NAT/HR/000115, an “Action plan for riverbirds in the
planned five-country Biosphere Reserve “Mura-Drava-Danube” (hereinafter “Action
plan”) has been developed for the TBR MDD (Gattermayr at al. 2019). In this “Action plan”,
a comprehensive data collection for seven target river breeding birds from the TBR MDD
area and an overview of the current status for four characteristic gravel/sand bank
breeders and three characteristic steep bank breeders was made. In the “Action plan” for
the first time, the distribution of the seven indicator bird species and their breeding
numbers have been worked out for the large TBR region (including also the Slovenian
Drava from Maribor to Sredis¢e ob Dravi that is not part of TBR MDD) in cooperation with
local ornithologists and based on the existing data. In the “Action plan” also the main
threats for these river bird species have been identified and according to those, 10
objectives and, finally, 43 preservation actions have been worked out in workshops with
experts and stakeholders, which are to reverse these negative trends (Gattermayr at al.
2019).

Nevertheless, the authors of this joint river breeding bird study or/and separate final
reports for the three countries (provided as an annex to this study) have attempted to
integrate existing knowledge on target river breeding birds as well as possible selected
publications and reports for this study. For the Mura River in Slovenia in the scope of the
project lifelineMDD the purchase of existing data for target river birds for TBR MDD area
was conducted (BoZi¢ 2021a). Detailed literature analysis was not undertaken within this
project.

In 2021, when the project lifelineMDD was still in progress, the 5-country Biosphere
reserve Mura-Drava-Danube was declared. This was the right time to start with the first
joint mapping/monitoring of the target river birds that breed in the riverbed of Mura-
Drava-Danube throughout the whole TBR MDD. Project partners of the lifelineMDD
project (IRSNC, INCVP, WWF Adria) and bird experts from Slovenia, Croatia and Serbia
implemented the first-ever joint (nearly) complete 5-country field river breeding bird
census (mapping) for the transboundary river corridor MDD, in 2021 and 2022. River bird
surveys in a dimension of 550 km riverbed (not the whole app. 680 km riverbed in TBR
MDD) were carried out and the methods were standardized as much as possible (defined
ToR for the TBR MDD: 1-2 rounds per year, by boat, end of April-July, assessing the
number of birds and breeding pairs).

In the “Action plan” 10 objectives have been developed for every threat and sub-threat
and actions required for achieving these objectives were defined. Some of these actions
were implemented as part of the lifelineMDD “bird study” and are listed below in brackets
in the list of aims of this study.
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Overall, the aims of this study can be summarized as following:

e First-ever joint 5-country field river breeding bird mapping/census or monitoring
for the transboundary river corridor MDD conducted with standardized
methodology and unique digital layer/database form used in the whole TBR MDD
(Action 2 in »Action plan),

e Assess the status quo of indicator river birds within the TBR MDD in 2021 and
2022, this means: number and distribution of breeding sites for all seven indicator
river bird species: Little Tern, Common Tern, Little-ringed Plover, Common
Sandpiper, Sand Martin, Common Kingfisher, European Bee-Eater on 550 km of
the TBR MDD,

e Determine the number of breeding pairs per breeding site (see annexes),

e Assess the population sizes of target bird species on 550 km of the Mura, Drava
and Danube riverbed according to mapping in season 2021 and 2022,

e Try to assess the short-term population trend according to available existing data
on target river bird species from previous years,

e Analyse the linear density of breeding sites/pairs per 5 km and 10 km river
segments for target indicator species and define segments important for
preservation and segments with high potential for restoration (first step in Action
7, Action 17, Action 19 and Action 20 in the »Action plan),

e Use information from above points as a baseline and a tool for the long-term
impact assessment of future restoration projects,

e Addressed the potential threats to the target river birds identified in the field in
2021 and 2022,

e Draw conclusions on threats/issues for river birds and how to counteract those
through protection and restoration measures and future restoration strategies,

e Identification of knowledge gaps that should be addressed in future surveys.

2. METHODOLOGY

In this study, due to the long section of birds mapping of the 550 km of river Mura, Drava
and Danube rivers, three groups of bird experts from Slovenia (DOPPS Birdlife Slovenia),
Croatia (Natural History Society Drava) and Serbia (University of Novi Sad) were
involved. All in all, at least 6 experts and 6 assistants were involved in the field riverbed
survey in 2021 and/or 2022. In order to avoid discrepancies in field surveys between
different bird experts and different rivers in the TBR MDD, we first standardized the
method and prepared the Terms of Reference (ToR).

2.1. Terms of Reference

Working group for birds of the lifelineMDD project, aided by bird experts, have developed
a unified methodology with the common minimum standards (ToR) to be used in this first
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joint mapping/census of river breeding birds in 5-country Biosphere Reserve Mura-
Drava-Danube.

When preparing the ToR, we reviewed protocols and census methods already used in the
existing river bird monitoring in TBR MDD countries, reviewed the existing literature
(BoZi¢ & Denac 2017, Schmidt et al. 2015, Grlica 2018a, Grlica 2020, Mikuska & Grlica
2013, Mikuska et al. 2015, Gattemayr et al. 2019) and in several meetings also took into
account the experiences of bird experts (Luka BoZzi¢, Darko Grlica, Dimitrije RadiSi¢,
Matthias Gattermayr, Jelena Kralj).

Due to the large study area and permanent changes in water level, a simplified, flexible
and efficient methodology was developed in the ToR. These ToR must also be taken into
account in future river bird census/mapping/monitoring in the TBR MDD. The most
important standards of the ToR are presented below, but for more details and the whole
ToR see annexes.

1. Monitoring requirements: 1 monitoring round per year (total 2 monitoring rounds in
2021 and 2022) within the wider monitoring time frame (end of April- July); In case
of unfavourable weather or water levels, the visit must be optimised to make sure
birds can already nest, or repeated later, under favourable conditions; monitoring
done at least 10 days after high water levels (if possible, based on weather conditions
and water levels); monitoring done by vessels (electro boat or similar vessel that will
not disturb the birds)

2. Monitoring time frame: 2021 (end of April - July, 2022 (end of April- July)

3. Monitored area:

e River Mura (SI-AT, IRSNC): from Sentilj/Spielfeld to Dekanovec (a tributary
of the Big Krka)

e River Mura (HR-HU): from Dekanovec to Mura-Drava confluence (Legrad)
(0-49rkm)

e River Drava (HR-HU): from Lovrecan - Ormoz- Svibovec to Varazdin, and
downstream of Donja Dubrava to the Drava-Danube confluence
+ gravel pit Soderica

e River Danube (HR): from Batina to Ilok, right river bank

e River Danube (RS): from Bezdan (Batina)llok to Backa Palanka (Ilok), left
river bank

4. Monitored seven bird species: Little Tern (Sternula albifrons), Common Tern (Sterna
hirundo), Little-ringed Plover (Charadrius dubius), Common Sandpiper (Actitis
hypoleucos), Sand Martin (Riparia riparia), Common Kingfisher (Alcedo atthis),
European Bee-Eater (Merops apiaster).

Additional species, characteristic for riverine systems, can also be recorded (e.g.
White-tailed eagle (Haliaeetus albicilla), Black stork (Ciconia nigra), etc.)

5. Data collected in the field must be digitized and prepared in shapefile format with a
unique attribute table (see Annexes), for the purpose of simplifying aggregation of
data in digital layers from all different countries.
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2.2. Study area

The study area covers 550 km of Mura, Drava and Danube rivers in TBR (hereinafter: “550
km MDD”; see Figure 2). This does not represent the whole TBR MDD, the missing parts
are the stretches of the Drava River between river kilometre (rkm) 314-300 and rkm
289-256 where the river is adjusted to three hydroelectric reservoirs (Ormoz, Varazdin,
Donja Dubrava) for power plants and also the section of the Danube River between Fajsz
(HU) and Batina/Bezdan (rkm 1510-1433) was not included in the field survey. The
survey was mainly limited to the main stream of the Mura, Drava, Danube, including
gravel bars, river islands, river banks with riparian vegetation, and other structures in the
riverbed and only few side arms (in Slovenia).

In Serbia there were included also some selected main river backwaters (in 2021:
Vukovarska ada, Hagla, Ada Kritos, Donji Prut, Staklara, Misvald; in 2022: Sarengradska
ada, Hagla. Donji Prut, Staklara, MiSvald) and some selected gravel pits in Slovenia and
Croatia (Krizovec, Soderica). Additionally, in 2022 in the frame of another project in
Slovenia, the bird mapping of the Common Kingfisher was extended to a big part of the
larger side arms of the Mura River in Slovenia (see Bozi¢ 2022).

Tankerreg -
Darube Transnations! Brogramie

vara S

Legend

Mapping experts per river segments

DOPPS Birdife Slovenia

P niaturai istory Society Drava

Na river bird census

University of Novi Sad & Natural History Saciety Drava

o8, : } ) VR

117 UBanStreetiap and) cantrbutors- 0C-B V-S4

Figure 2: The Mura, Drava and Danube riverbed between Cersak (SLO) and Backa Palanka (RS), where the
census of selected breeding bird species was conducted in the 2021 and 2022 seasons. Different colours
represent the sections, where different bird experts conducted the field bird census. Light green line - Bozic
2022, blue line - Grlica 2022, dark green line - Radisi¢ 2022, grey line - no bird census.

The field survey of the 550 km Mura, Drava and Danube riverbed was only possible due
the cooperation of bird experts from Slovenia, Croatia and Serbia. The course of all three
rivers was split into sections, for each of which a national bird expert implemented the
field survey (Figure 3).
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Figure 3: Detailed field survey overview on river bird census conducted in season 2021 in the TBR MDD.

Figure 4: The width of the riverbed and type of the habitat as also type of the sediments differ in the three
rivers in the TBR MDD - Mura River (left above; photo: Luka Bozic¢), Drava River (right above; photo: Darko
Grlica) and Danube River (left and right below; photo: Darko Grlica, Dimitrije Radisic).

The Mura, Drava and Danube differ in terms of dimensions (the width of the riverbed)
and type of sediments on bars and banks, that is illustrated in Figure 4. In Slovenia near
CerSak (rkm 143), where the TBR MDD begins, the width of the riverbed is slightly less
than 70 m, the width of the Drava riverbed near Barcs (rkm 153) is around 220 m, and
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the width of the Danube River, on the most eastern border of the TBR MDD near Backa
Palanka (rkm 1295) is almost 400 m. This fact must also be taken into account when
planning the project studies (finances) and also analysing and interpreting the results,

particularly when observing the target river bird species in the field and then assessing
the number of breeding pairs.

2.3. Field survey methods

The main goal of the survey was to monitor seven bird species which are indicators of
river dynamics. According to the requirements of the ToR, seven river birds were the
target species as presented in the Figure 5.
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m —— ' ' Ly Figure 5: Target species of the 550 km Mura-Drava-
i R R ~ |Danube riverbed surveys in 2021 and 2022 (from
top left to bottom right) - Little Ringed Plover
Charadrius dubius (photo: T. Basle), Common
Sandpiper Actitis hypoleucos (photo: ]. Novak)
Common Kingfisher Alcedo atthis (photo: L. Bozic¢)
Sand Martin Riparia riparia (photo: A. Ploj), Bee-
eater Merops apiaster (photo: A. Ploj), Common Tern
' Sterna hirundo (photo: A. Ploj) and Little Tern
Sternula  albifrons  (photo: A.  Povedano
https://en.wikipedia.org/wiki/Little_tern).

Due to its nature conservation importance, on the Mura in Slovenia Common Merganser
Mergus merganser was also systematically included in the census of the riverbed breeding
birds (Bozi¢ 2022). Bird experts also recorded random observations of Black Stork
Ciconia nigra, White-tailed Eagle Haliaeetus albicilla, White-throated Dipper Cinclus
cinclus, Wood Sandpiper Tringa glareola, Yellow-legged Gull Larus michahellis, Black-
headed Gull Chroicocephalus ridibundus, Common Merganser Mergus merganser, Pygmy
cormorant Microcarbo pygmaeus, Black kite Milvus migrans, Black-crowned night heron
Nycticorax nycticorax... Both breeding and nonbreeding individuals of all target and
additional bird species were recorded. Non-target bird data were not analyzed for this
joint report but are included in the digital layer (attribute table) of the data.

The field survey methods were mostly complied with common minimum standards (ToR)
for the riverbed bird census in the TBR MDD area, developed by the working group for
birds of the lifelineMDD project, aided by bird experts. The only provision from the ToR
that was not entirely taken into account is the implementation of the census at least 10
days after the cessation of high-flow events. The latter was not always possible, especially
in 2021, due to the prolonged duration of large discharges, leading to high-water levels
almost during the entire breeding season and administrative reasons related to crossing
the border (Slovenian-Croatian) during the Covid-19 pandemic. However, fieldwork was
conducted during the period when species that nest on sand islets had the highest
probability to start breeding. This fact was considered in the analysis.

In general, bird censuses for a survey in one year were conducted once in the breeding
season, by small boat or vessels. There are two deviations from that; the bird surveys in
Sloveniain 2021 and 2022, the censuses were carried out twice per breeding season. Also,
in Serbia a second bird census in 2022 was conducted. Therefore, the data on breeding
pairs for the Mura in Slovenia including bordering stretches with Austria and Croatia are
more detailed. This fact was considered in the analysis and when displaying breeding
densities on maps

Detailed descriptions of the methodological implementation of bird censuses in each
country can be found in separate final bird expert reports and Annexes (Bozi¢ (2022),
Grlica (2022), Radisi¢ (2022)).

In the 550 km MDD corridor in 2021 and 2022 altogether 42 days of field survey on
riverbed was conducted, 20 in the year 2021 and 22 in the year 2022. Additionally, in
the other project - national monitoring of birds in Slovenia, 50 days of inventories in the
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field was done in 2022 beside the riverbed, where gravel pits and smaller side arms were
checked (for details see BoZi¢ 2022). In Slovenia the census in the field was done twice
per season, the same is valid for the Danube in Serbia in 2022. All censuses in MDD in
Croatia were done only once due to the very long total (448 km) length of the river course
Mura, Drava and Danube in Croatia, which had to be surveyed and the project funds were
limited for this activity.

The schedule of bird censuses on the Mura, Drava and Danube River in the TBR MDD area
is shown in Table 1.

Table 1: Information on field surveys of the Mura, Drava and Danube riverbed and other localities in the

territory of the Mura-Drava-Danube TBR in the 2021 and 2022 seasons.

Legend: 1 - DOPPS Birdlife Slovenia, Luka Bozi¢, SI, 2 - Natural History Society Drava, Ivan Darko Grlica, HR, 3
- University of Novi Sad, Faculty of Science, Department for Biology and Ecology, Dimitrije RadisSi¢, RS

ID Date Year River Country Riverbed surveys  External expert (institution,
MDD sections, responsible person), country
rkm

1 25.04.2021 2021 Mura Slovenia 143-80 1 - DOPPS Birdlife Slovenia

2 29.04.2021 2021 Mura Slovenia 80-49 1 - DOPPS Birdlife Slovenia

3 4.06.2021 2021 Mura Slovenia 143-95 1 - DOPPS Birdlife Slovenia

4 10.06.2021 2021 Mura Slovenia 95-70 1 - DOPPS Birdlife Slovenia

5 9.06.2021 2021 Mura Slovenia 70-49 1 - DOPPS Birdlife Slovenia

6  25.04.2022 2022 Mura Slovenia 143-95 1 - DOPPS Birdlife Slovenia

7  26.04.2022 2022 Mura Slovenia 95-70 1 - DOPPS Birdlife Slovenia

8  28.04.2022 2022 Mura Slovenia 70-49 1 - DOPPS Birdlife Slovenia

9 6.06.2022 2022 Mura Slovenia 143-95 1 - DOPPS Birdlife Slovenia
10 7.06.2022 2022 Mura Slovenia 95-70 1 - DOPPS Birdlife Slovenia
11  12.06.2022 2022 Mura Slovenia 70-49 1 - DOPPS Birdlife Slovenia
12 30.06.2021 2021 Mura Croatia 49-0 2 - Natural History Society Drava
13 12.06.2022 2022 Mura Croatia 49-0 2 - Natural History Society Drava
14 8.06.2021 2021 Drava Croatia 161-96 2 - Natural History Society Drava
15 9.06.2021 2021 Drava Croatia 96-39 2 - Natural History Society Drava
16 11.06.2021 2021 Drava Croatia 39-0 2 - Natural History Society Drava
17 1.07.2021 2021 Drava Croatia 256-201 2 - Natural History Society Drava
18 2.07.2021 2021 Drava Croatia 201-161 2 - Natural History Society Drava
19 3.07.2021 2021 Drava Croatia 320-314 and 2 - Natural History Society Drava

300-389
20  30.05.2022 2022 Drava Croatia 161-124 2 - Natural History Society Drava
21  31.05.2022 2022 Drava Croatia 124-39 2 - Natural History Society Drava
22 1.06.2022 2022 Drava Croatia 39-0 2 - Natural History Society Drava
23 11.06.2022 2022 Drava Croatia 256-183 2 - Natural History Society Drava
24 16.06.2022 2022 Drava Croatia 183-161 2 - Natural History Society Drava
25 19.06.2022 2022 Drava Croatia 320-314 and 2 - Natural History Society Drava
300-389
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ID Date Year River Country Riverbed surveys  External expert (institution,
MDD sections, responsible person), country
rkm

26  14.06.2021 2021 Danube Croatia 1425-1353 2 - Natural History Society Drava
27 15.06.2021 2021 Danube Croatia 1353-1299 2 - Natural History Society Drava
28 4.06.2022 2022 Danube Croatia 1425-1331 2 - Natural History Society Drava
29 5.06.2022 2022 Danube Croatia 1331-1299 2 - Natural History Society Drava
30 8.07.2021 2021 Danube Serbia 1298.-1308. 3- 3- University of Novi Sad

31 13.07.2021 2021 Danube Serbia 1408. - 1433. 3- University of Novi Sad

32  14.07.2021 2021 Danube Serbia 1375. - 1408. 3- University of Novi Sad

33 15.07.2021 2021 Danube Serbia 1355.-1375. 3- University of Novi Sad

34 21.07.2021 2021 Danube Serbia 1328.-1355. 3- University of Novi Sad

35 22.07.2021 2021 Danube Serbia 1308.-1328. 3- University of Novi Sad

36  23.05.2022 2022 Danube Serbia 1308. - 1356. 3- University of Novi Sad

37  24.05.2022 2022 Danube Serbia 1298. - 1308. 3- University of Novi Sad

38  25.05.2022 2022 Danube Serbia 1433.-1382. 3- University of Novi Sad

39 3.06.2022 2022 Danube Serbia 1356.-1382. 3- University of Novi Sad

40 12.07.2022 2022 Danube Serbia 1308 - 1363 3- University of Novi Sad

41 12.07.2022 2022 Danube Serbia 1408 - 1433 3- University of Novi Sad

42  14.07.2022 2022 Danube Serbia 1363 - 1408 3- University of Novi Sad

Birds were observed from a slowly moving boat. Gravel bars surface was systematically
checked by binoculars and/or spotting scope. Very large gravel bars and sand islets were
often surveyed on foot on the bar/island edge if possible, following the principle of not
disturbing the birds. Exact locations of observed individuals and their suitable habitats
were recorded with GPS devices. Details of the habitat were noted and often also
photographed.

For every record, bird experts counted the observed individuals and estimated the
number of breeding pairs (bp). The minimum required information for each registration
recorded (species, number of individuals) includes (1) species, (2) number of individuals
(occupied nest holes in colonial burrowing birds) and (3) behaviour, in particular any
form suggesting breeding (i.e. warning calls or territorial, display, distraction behaviour
etc.). For each observation, we chose one of 16 breeding codes which describe the
strongest evidence of breeding on location.

2.4. Data analysis and interpretation of results

The data collected were digitized and prepared in shapefile format with a unique attribute
table as determined in ToR. The content and form of the attribute table was determined
at a meeting of bird experts and project partners and are uniform for all countries
involved in the census of riverbed breeding bird species (Slovenia, Croatia, Serbia). The
attribute table contains the following fields in the specified order: ID, English species

21



Project co-funded by European Union funds (ERDF, IPA)
HiteIrecy m Project number: DTP3-308-2.3- lifelineMDD

Danube Transnational Programme

)

name, Scientific species name, GPS point (in our case sequential number of the
registration on orthophoto), Date, N. WGS84 (PHI), E WGS84 (LAMBDA), River KM;
Location - nearest settlement, Number of individuals, Number of pairs, Breeding
code, Water conditions, Note, Photo, Legit & det. / Expert name, Country, River. Fields
in bold are required.

The interpretation of the collected data (estimation of the population size) followed the
criteria for a breeding pair/occupied territory, based on bird experts previous experience
and recommendations from abroad (Andretzke et al. 2005, BoZi¢ & Denac 2010, 2017).

Detailed descriptions for the interpretation of recorded data on individuals or breeding
pairs for each country can be found in separate final bird expert reports in the Annexes
(Bozi¢ (2022), Grlica (2022), Radisi¢ (2022)).

Each data was assigned a breeding code according to European Bird Census Council
(EBCC; Keller et al. 2020, Slovenian version according to Miheli¢ et al. 2019); those
actually used in this study are marked in bold:

0 Species observed in the breeding season outside possible nesting habitats

1 Species observed in the breeding season in possible nesting habitats

2 Singing male(s) present (or breeding calls heard) in breeding season

3 Pair observed in suitable nesting habitat in breeding season

4 Permanent territory presumed through registration of territorial behaviour

(song, etc.) on at least two different days a week or more apart at the same place
5 Courtship and display
6 Visiting probable nest site
7 Agitated behaviour or anxiety calls from adults
8 Brood patch on adult examined in the hand
9 Nest building or excavating nest-hole
10 Distraction-display or injury-feigning
11 Used nest or eggshells found (occupied or laid within period of survey)

12 Recently fledged young (nidicolous species) or downy young (nidifugous
species)

13 Adults entering or leaving nest-site in circumstances indicating occupied nest
(including high nests or nest holes the contents of which cannot be seen) or
adult seen incubating

14  Adult carrying faecal sac or food for young
15 Nest containing eggs
16  Nest with young seen or heard (Bozi¢ 2022)

Digital layer (.shp) with a unique attribute table from all three bird experts were then
joined. For graphical presentation of the breeding occurrence of target species and
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creation of other maps ArcMap 10.8.1. was used. For graphical presentation of numerical
data in diagrams MS excel was used.

2.4.1 Data analysis per river sections

Analysis per river sections was used for visualisation and to get a quick insight into the
most important river section of three rivers Mura, Drava, and Danube for seven target
breeding river birds in TBR MDD. Analysing and combining data of breeding pairs of
target river bird in eight river sections also allows us to cross over and compare these
results (in the project’s synthesis report) with results of other project studies, for example
the river training structures study.

Table 2: Division of the Mura, Drava and Danube into river section types as proposed by Schwarz (2022).

River Section Rkm from Rkm to
Mura MUR1 Spielfeld - Croatian border 143 85
MUR2 Croatian border - Hungarian border 85 45
MUR3 Hungarian border - Drava confluence 45 0
Drava DRA1 Ormoz - Mura confluence 310 235
DRA?2 Mura confluence - Heresznye 235 185
DRA3 Heresznye - Danube confluence 185 0
Danube DAN1 Fajsz - Drava confluence 1510 1382
DANZ2 Drava confluence - Backa Palanka 1382 1295

Mura 14385 MUR1
i

Danube 1392-1295 downslream Drava DANZ ity

Figure 6: Overview of the eight River sections types (RTS) and river kilometre (rkm) together with the
visualization and assessment segments of 5 km for Mura and Drava and 10 km for Danube (according to

Schwarz (2022).
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Due to the large survey area and heterogeneity, for the purposes of data visualization and
interpretation the more several hundred-kilometre long MDD surveyed area is divided
into eight survey sections, established for the lifelineMDD project report River Training
Structures and Historical Mapping within the Mura-Drava-Danube TBR (Schwarz 2022).
River section types (RST) were defined as suggested by Schwarz (2022). The definition of
overall RST for the three rivers is an important step to characterize the importance of
these river sections for breeding of target river birds and to assess all other results
accordingly throughout all work packages and in particular the scientific studies. The
eight River section types are defined for the three rivers as described (Schwarz 2022) in
table 2 and figure 6 above (in downstream direction).

2.4.2 Data analysis per river segments 5 km (Mura, Drava) and 10 km (Danube)

We also analysed bird breeding data on a more detailed scale. To allow a more detailed
visualization and assessment of target river breeding birds but also for the final synthesis
(overlay) with the other scientific studies the digital layer with assessment segments, with
a standard size of 10 rkm for the Danube and 5 rkm for the Mura and the Drava was
prepared (Figure 6). River assessment segments were defined as suggested by Schwarz
(2022) in the report River Training Structures and Historical Mapping within the Mura-
Drava-Danube TBR.

The riverbed of the Mura, Drava and Danube from the whole TBR MDD was “cut” into 114
segments, but in the bird study only 98 segments of 550 km surveyed riverbed of three
rivers were included. Segments on upper Drava between hydropower plants (Drava I:
DRA255-290 and DRA300-310) and the Hungarian section of the Danube (Danube [; rkm
1440-1510) were not included in the bird survey (Figure 6).

Data on breeding pairs per river segment represent the linear breeding density. Analysis
of breeding pairs per river segment was used to graphically display and calculate the
linear breeding density of the target bird species. Density for equal length segments
allows us to directly compare individual river segments with each other, and in this way,
we obtained information about the most important river segments for nesting birds. In
this way, we were also able to determine the stretches of the three rivers in the TBR MDD
that must be protected and those that should be a priority for restoration projects
(Chapter 4.2).

2.5. Trends

Trends were estimated, where possible, by external experts separately for each river. For
Mura, Drava and Danube in Croatia this was done by Darko Grlica (Grlica 2022), for Mura
in Slovenia this was done by DOPPS Birdlife International (Luka BoZi¢; Bozi¢ 2022).
Trends for Serbia could not be assessed, since according to RadiSi¢ (2022) continuous
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monitoring of river birds in Serbia does not exist. Thus, data from 2021 could not be
compared with previous data (Radisi¢ 2022).

According to the report by Bozi¢ (2022), population trends for Mura in Slovenia were
calculated using rtrim-package (Bogaart et al. 2018), which is a specially developed
program for analysing ecological data with missing values, specifically time-series of
counts using Poisson regression (Pannekoek & van Strien 2005). Rtrim-package was used
in R (R Core Team 2013). The multiplicative overall slope (trend) represents the mean
change over a period of time and was determined over the whole time period (2008-
2022) for which the model was fitted. Plots of the overall slope, its 95% confidence band,
the total population per time and their 95% confidence intervals were created. Based on
values and confidence intervals (slope * SE), trends are classified into one of the following
categories: strong increase/decrease, moderate increase/decrease, and uncertain. As our
dataset contained numerous zero counts, a linear trend model with changepoints at all
years with positive count data available, was used in the analysis (Pannekoek et al. 2005).

According to the report by Grlica (2022), for the estimation of the population trend for
target river birds on Mura, Drava and Danube (right bank) in Croatia an MS excel option
with fitting a trendline was used. A trendline is an additional line that indicates the slope
(or trend) in a particular data series and is also known as a line of best fit. Trendline was
used for regressions analysis and in this survey a linear regression line was used. The
slope of the line shows the trend; if the line is increasing then the trend is "increasing”, if
the line is decreasing then the trend is "decreasing”. A greater slope of the line indicates a
greater trend of population growth or decline. If the data are widely scattered above and
below the regression lines, the trend prediction is poorly reliable.

Based on the trends determined for each individual river by bird experts, we tried to
determine the overall trend for each target bird species across the TBR MDD area.

3. RESULTS AND DISCUSSION

3.1 General and comparative results

Breeding birds, which depend on habitats created in highly dynamic riverine ecosystems,
such as steep banks, gravel and sand bars are endangered on the European level, mainly
due to habitat loss. In the lifelineMDD bird study seven river breeding birds were chosen
as indicator species and surveyed throughout the TBR MDD for the first time based on a
harmonised counting method, over two breeding seasons: 2021 and 2022. Four of the
species are gravel/sand bar breeders: Little Tern Sternula albifrons, Common Tern
Sterna hirundo, Common Sandpiper Actitis hypoleucos, Little Ringed Plover Charadrius
dubius and three are steep bank breeders: Kingfisher Alcedo atthis, Sand Martin Riparia
riparia, European Bee-Eater Merops apiaster. These target indicator species have a
complex ecology or special ecological needs; therefore, they indicate the conditions of
their habitats well. The species themselves, their distribution (presence or absence),
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number of their breeding sites and numbers of breeding pairs give us a good insight into
the conditions of the rivers Mura, Drava and Danube.

During field surveys of the 550 km Mura, Drava, Danube riverbed more than 2.300 data
(census units) on seven target breeding bird species and at least four other species of
nature conservation importance were collected during field surveys were collected in the
2021 and 2022 season, respectively. Details are given in table 3. Additionally, 1882
existing data for target bird species in the TBR MDD area in Slovenia for period 2000-
2020 were purchased in project lifelineMDD.

Table 3: Number of breeding data (census units) on seven target breeding bird species and four other
species of nature conservation importance collected during field surveys of the Mura, Drava, Danube
riverbed and other locations (gravel pits, river side arms) in the territory of the TBR Mura-Drava-Danube
TBRin 2021 and 2022

Nr. data 2021 Nr. data 2022 Source (report)
SLO-Mura 321 371+20a Bozi¢ 2022
HR-Mura 107 78 Grlica 2022
HR-Drava 330+12¢® 384+20 Grlica 2022
HR-Daube 162 183 Grlica 2022
RS-Danube 181 161 Radisi¢ 2022
Total 1.113 1.199 2.312

a — additional data for Kingfisher on side arms of the Mura in Slovenia; ® - additional data for target bird
species on Soderica lake in Croatia.

Datasets are stored in the following .shp files, complement to this study:
lifelineMDD _birds_2021, lifelineMDD _birds_2022, lifelineMDD _birds_2022_additional.

A prolonged period of high-water levels in 2021 adversely affected the nesting birds on
the Drava and Danube. For this reason, we used data from 2022 to illustrate the spatial
distribution of breeding pairs of all seven target species within TBR MDD, since these data
are more representative. Figure 7 shows the distribution of seven characteristic river bird
species in the 550 km of the TBR MDD.

Spatial data with the number of breeding pairs for each breeding site recorded in seasons
2021 and 2022 are separately attached to this report on the digital layer (.shp) and are
included in the annexes.
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Figure 7: Distribution of seven selected indicator species of breeding birds (Little Ringed Plover Charadrius
dubius, Common Sandpiper Actitis hypoleucos, Common Tern Sterna hirundo, Little Tern Sternula albifrons,
European Bee-Eater Merops apiaster, Common Kingfisher Alcedo atthis, Sand Martin Riparia riparia)
registered in the Mura, Drava and Danube riverbed between Cersak (SLO) and Backa Palanka (RS), based
on registrations of presumably nesting individuals during the 2022 censuses.

It has been observed that there are high breeding pair densities in some sections of the
Mura, Drava, and Danube riverbeds for selected two groups of birds indicative of river
dynamics / that indicate river dynamics (bar- and bank breeders), suggesting certain
parts of the river are rich in gravel or sediment bars and islands, while other host meander
bends with steep banks.

Figure 8 and Figure 9 show that the linear densities of birds nesting on gravel/sand bars
(bar breeders) are the highest in the lower part of the Croatian-Hungarian Mura River
and partly on the Slovenian-Croatian Mura.
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Figure 8: Linear density of breeding pairs per segment for two groups of river bird breeders - bar breeding
birds and bank breeding birds in 2021 (= total number of breeding pairs per 5 km (Mura, Drava) or 10 km
(Danube) long segment of the riverbed). A larger circle means a larger number of breeding pairs and a
greater importance of this area for birds that nest on gravel/sand bars (green circle) or steep river banks

(blue circle).
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Figure 9: Linear density of breeding pairs per segment for two groups of river bird breeders - bar breeding
birds and bank breeding birds in 2022 (= total number of breeding pairs per 5 km (Mura, Drava) or 10 km
(Danube) long segment of the riverbed). A larger circle means a larger number of breeding pairs and a
greater importance of this area for birds that nest on gravel/sand bars (green circle) or steep river banks

(blue circle).
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The results also show that bar breeders almost do not breed in the Drava section between
Barcs(HU)/Terezino Polje(HR) and the confluence of the Drava and the Danube. This may
mean that there is a lack of gravel bars and islands in this stretch or there is at least a lack
of gravel, or there may also be disturbances (high water level or human disturbance) that
prevent nesting on the existing bars. The Danube River between Zlatna Greda and
Vukovar has low densities of bar breeding birds, meaning there are existing suitable
habitat (bars), but maybe conditions during the censuses in 2021 and 2022 were not
optimal for nesting (high water level for a long time in the season in 2021 was recorded).
Bar breeders are present in low densities at few points also on the heavily regulated upper
part of the Mura River between Spielfeld/Cersak and Bad Radkersburg/Gornja Radgona.
As a closer look reveals, these are the sites where river restoration projects have already
been implemented (Gosdorf, Donnersdorf, Sicheldorf/Mele).

Linear densities of birds nesting in steep river banks (bank breeders) are the highest on
the Drava stretch from the confluence with the Mura and downstream to
Pitomaca/KriZnica(HR) or Barcs(HU) and on the Danube River between Erdut and
Borovo (Vukovar). This indicates that in this river stretch the banks are free of riverbed
fixation measures allowing for strong lateral erosion. The latter resulted in long and high
steep river walls in the area, which are optimal nesting banks for colonial breeding birds
(Sand Martins, Bee-Eaters). The omparison of bird indicator linear density maps from
2021 and 2022 (Figure 8, Figure 9) also shows, that in 2022 a big colony of bank breeders
on a segment near Gat (HR) on is missing. The exact cause is unknown, but it should be
noted that the Sand Martins can be characterized by large fluctuations in breeding pair
numbers between individual years.

Population size estimation according to survey in 2021 and 2022

Gravel bars and islands on 550 km of Mura, Drava, Danube riverbed between Cersak (SLO-
AT) and Backa Palanka (HR-RS) supported in 2021 and 2022 the existance of ca. 130-223
bar breeders and ca. 6442-10038 bank breeders (Table 4, Table 5). The estimated
number of breeding pairs for Little Ringed Plover is between 74 and 132, for Common
Sandpiper it is between 56 and 82, for Common Tern between 0 and 8, for Little Tern
between 0 and 1, for Common Kingfisher between 178 and 234, for European Bee-eater
between 192 and 467 and for Sand Martins between 6072 and 10038. The highest
number of breeding pairs for the Little Ringed Plover and for the Common Sandpiper was
in the Mura River stretch from Verzej (SI) to the Mura-Drava confluence in Croatia for
both years. The only section with breeding Common Terns was on the Drava River with 8
breeding pairs in 2022. The only breeding Little Tern was found on the Drava River in
2022. The highest number of breeding pairs for the Common Kingfisher, European Bee-
Eater and Sand Martin was on the Drava River for both years.
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Table 4: Estimation of the breeding pairs numbers for target river bird species in survey sections on the
Mura, Drava and Danube River in 2021 and 2022 (after: (1) - Bozi¢ 2022: * mean value of data from 2021
and data from 2022, (2) - Grlica 2022, (3) - Radisi¢ 2022).

Little Common Com. Little Common European Sand Martin
Ringed Sandpiper Tern Tern Kingfisher Bee-eater
Plover
Mura AT-SLO-HR 40-56* 35-38* 0 0 27-32% 0 145-195*
(€8]
Mura HR-HU @ 10-18 16-31 0 0 16-25 5-14 518-681
Drava @ 21-41 8-10 0-8 1 81-101 141-309 4591-7979
Danube-HR bank 0-2 0 0 0 34-45 35-130 598-770
(2)
Danube-RS bank 6-11 0 0 (1)** 25-27 11-14 273-413
(3)
Sum 550 km 100-106 61-77 0-8 0-1 194-219 192-467 6477-9676

**In 2021 an unsuccessful attempt of nesting Little Tern was observed on the Danube near Steklara.

*** The range of the estimate of the total bird population in TBR MDD is not a direct sum of the ranges
shown above (separated for min and max), but is the total sum of the number of breeding pairs on each river
in 2021 and the sum of the number of breeding pairs of birds on each river in 2022. Based on these two obtained
numbers, a range for the entire TBR MDD is then assessed, which is shown in the last line of the table 5 and
Table 6.

Table 5: Estimation of the breeding pair numbers for target river bird species in survey sections on the
Mura, Drava and Danube River in 2021 and 2022 (after: Bozi¢ 2022: * mean value of data from 2021 and
data from 2022, (2) - Grlica 2022, (3) - Radisi¢ 2022).

Little Common Common Little Comm. European Sand-martin

Ringed Sandpip Tern Tern Kingfisher = Bee-eater

Plover er
Mura (O 50-74* 51-69* 0 0 43-57* 5-14* 663-876*
Drava @ 21-41 8-10 0-8 1 81-101 141-309 4591-7979
Danube 2.3 6-13 0 0 0 59-72 46-144 871-1183
both bank (HR, RS)
Sum 550 km 100-106 61-77 0-8 0-1 194-219 192-467 6477-9676

Most of the breeding population of the Little Ringed Plover and Common Sandpiper in
TBR MDD in 2022 can be found on the Mura River (Figure 10), 46% of the population for
the Little Ringed Plover and 85% for the Common Sandpiper. From Figure 10 it is evident
that the Common Tern and the Little Tern only nest on the Drava River. Most of the
populations of the Common Kingfisher, European Bee-Eater and Sand Martin can be found
on the Drava River: 73% of the population of the Common Kingfisher, 47% of the
European Bee-Eater population and 71% of the Sand Martin population.
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Percentage of breeding pairs of river bird species in 2022
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Figure 10: Percentage of breeding pairs of seven target species in the Mura, Drava and Danube riverbed in

TBR MDD between CerSak (SLO) and Backa Palanka (RS). Daia are based on regisirations of nesting individuals
during the 2022 censuses — LRP: n =91, CS: n =65, CT: n=8; LT: n=1; EBE: n = 192; CK: 216, SM: n = 6449)
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Figure 11: Percentage of breeding pairs of seven target species in the eight river sections of the Mura,
Drava and Danube riverbed in TBR MDD between Cersak (SLO) and Backa Palanka (RS). 2.zP: n = 97, CS:»n
=65, CT:n=8; LT:-n=1; EBE: n=192; CK: 216, SM: n = 6449)
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Results of analysis of breeding pairs per river sections (sections - Figure 6, results - Figure
11 and Figure 12,) indicate that the lower parts of the Mura (Mura II, Mura III) and the
upper parts of the Drava (Drava I, Drava II) are most important for bar-breeding birds in
the TBR MDD, whereas the Drava (Drava I, Drava III) and Danube (Danube II) are more
important for bank-breeding birds. Common Kingfisher was the most evenly distributed
species along the study area; Little and Common Terns were the rarest nesting bird
species, recorded only in Drava II section.

From Figure 12 it is evident that the Little Ringed Plovers highest linear density is at the
section Mura II, where it reaches 8,5 pairs/10 km, at other sections this number is
significantly lower. It is similar for the Common Sandpiper, which’s linear density is as
well the highest at the section Mura II, 8 pairs/10 km. Such high densities of breeding
pairs only occur in river sections with numerous extensive and sparsely vegetated gravel
bars, most of which are occupied by more than 1-2 pairs of either or both species. The
Common and Little Tern were only found at the section Drava II, where their linear
density is 1,6 pairs/ 10 km for the Common Tern and 0,2 pairs/10 km for the Little Tern.
At the section Drava III the Sand Martins and European Bee-eaters reached the highest
linear density with 306 pairs/10 km for Sand Martins and 13,4 pairs/10 km for European
Bee-eaters. The Common Kingfisher’s highest density is at the section Danube I, with 6,98
pairs/10 km. Values of linear breeding densities on shorter river stretches, i.e., on 5
km/10 km segments are even significantly higher at some locations (Table 13).

LINEAR DENSITY OF BREEDING SPECIES (PAIRS/10 KM)

M Little Ringed Plover Commaon Sandpiper ® Common Tern Little Tern 9@ European Bee-eater B Common Kingfisher W Sandmartin
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Figure 12: Linear density (pairs per 10 km) of the seven target bird species for eight river segments (Bar-
breeders: Little Ringed Plover Charadrius dubius, Common Sandpiper Actitis hypoleucos, Common Tern
Sterna hirundo, Little Tern Sternula albifrons & bank-breeders: European Bee-Eater Merops apiaster,
Common Kingfisher Alcedo atthis, Sand Martin Riparia riparia) registered in the Mura, Drava and Danube
riverbed between CerSak (SLO) and Backa Palanka (RS), based on registrations of presumably nesting

individuals during the 2022 censuses. The values of the "y" axis are displayed on a logarithmic scale.
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Information on the observed bird’s occurrence and linear breeding densities along the
Mura, Drava and Danube rivers provides valuable clues about the state of the riverine
habitats and processes on separate parts of the river course. In addition, results show that
restoration projects are essential for connectivity, as in the heavily regulated upper
reaches of the Mura River, indicator bird species were only recorded in the areas of the
lifelineMDD pilot restoration site at Hrastje-Mota or other previous restoration sites on
the Austrian riverbank (Gosdorf, Sicheldorf).

Finally, the results above prove the high ecological values of different stretches for
different target breeding species on all three rivers and strengthen the importance and
connectivity of and within the TBR MDD.

3.2 Little Tern (Sternula albifrons)

Distribution in the TBR MDD, breeding pairs & linear density in 2021, 2022 and trend
assessment 2008-2022

The Little Tern was recorded very rarely in the TBR MDD river bird survey in 2021 and
2022, which was expected. The only breeding pair of this species was recorded in the TBR
MDD on the Drava River in 2022, on the gravel island near Heresznye (HU).

According to the report from the Serbian ornithologist Radisi¢ (2022), an unsuccessful
breeding attempt was probably observed on the Danube in 2021, on a sandy river islet
near Staklara (near Aljmas). The water level was high for a long time in the season 2021,
even during the bird census, thus individuals were not nesting. Breeding of the Little Tern
on river islets on the surveyed section of the Danube River has not been recorded during
the last decades (Puzovic¢ et al. 2015).

Due to the long period of high water and submerged gravel islands on the Drava in 2021
(between June 11t and July 19 only individuals were observed, , which did not show any
nesting ground related behaviour: two individuals on the old course of the Drava from
Veliki Bukovec to Donja Dubrava (rkm 256 to rkm 242) and two more individuals on the
Drava downstream from the power plant Dubrava (section rkm 190-183). It is not known
whether the Little Tern attempted to nest later. For the Little Tern, it is not unusual for
the nesting to fail in the unfavourable years. (Grlica 2022).

In 2022, at several other locations in the TBR MDD individual non-nesting birds were
observed. All these detailed data for individual non-nesting birds can be found in the
digital layer of the annexes.
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Figure 13: Distribution of the Little Tern (Sternula albifrons) breeding pairs in the TBR MDD survey area of
the Mura, Drava and Danube Rivers in 2021 and 2022. The breeding attempt on the Danube in 2021 was
unsuccessful due to high water levels within a few days after the observations.

Table 6: Little Tern (Sternula albifrons) breeding pair number and linear densities in the surveyed sections
on the Mura, Drava and Danube Rivers in the TBR MDD in 2021 and 2022 (Data provided by: (1) - Bozi¢
2022, (2) - Grlica 2022, (3) - Radisi¢ 2022). Density = breeding pairs per km of the riverbed

Length Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura-A/SLO/HR® 93 0 0,00 0,00 not breeding (1)-TRIM
Mura-HR/HU®) 49 0 0,00 0,00 not breeding
Drava(® 273 0 0,00 0,00 decreasing (uncertain) (2)-Excel-linearr.
Danube-HR® 135 0 0,00 0,00 not breeding
Danube-SRB®) 135 0* 0,00 0,00 unknown
Length Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura 142 0 0,00 0,00 not breeding
Drava 273 0 0,00 0,00 decreasing (uncertain)
Danube 135 0 0,00 0,00 unknown
MDD togetherin TBR 550 0 0,00 0,00 decreasing (uncertain)

*In 2021 an unsuccessful attempt of nesting was observed on the Danube near Staklara.

The river bird survey in the TBR MDD in 2022 confirms previous findings, that the only
breeding area for the Little Tern is the 50 km section of the Drava in Croatia partly
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bordering Hungary downstream of the Drava-Mura confluence (Gattermayr et al. 2019).
The Drava River there still offers appropriate gravel and sand bars and feeding grounds.
However, existing literature (Mohl 2001) and the latest report from Grlica (2022) (table
6) shows a very probable decreasing trend for Little Tern on the Drava in the period
2008-2022.

According to the last river bird census, it remains unclear whether Gattermayr's (2019)
statement that four to five pairs on average are breeding regularly on Drava (mostly in
the company of the Common Tern) is still valid. Therefore, it is necessary to continue
monitoring of the situation in the field every year and already now start restoring
river dynamics on Drava, to in time prevent the extinction of the Little Tern population in
TBR MDD. Little Tern can be considered among the most endangered target species in
TBR MDD. Therefore, it is also necessary to completely limit/prohibit human disturbance
on gravel banks/islands hosting the last breeding sites.

3.3 Common Tern (Sterna hirundo)

Distribution

During field surveys on the Mura, Drava, and Danube in both study years breeding pairs
of the Common Tern were recorded, as expected onlyin 2022 and only on the Drava River.
Two small colonies with a total of 8 pairs were recorded: 5 pairs nested in the colony at
205 rkm (Repa$) and 3 pairs in the colony at 187 rkm (Heresznye). In 2021, due to the
high-water level over a long period in the season, only 37 feeding and non-nesting
individuals of the Common Tern were recorded on the Drava in the section between 320
rkm and 104 rkm. Most of these individuals (23) were recorded in the section between
242-104 rkm (Donja Dubrava and Podravska Moslovina) and these individuals did not
show nesting ground behaviour. It is not known whether the Common Tern tried to nest
later this year, but it is not unusual for the Common Tern to miss nesting in unfavourable
years (Grlica 2022). Recorded individuals in 2021 could also be feeding birds from the
colony on Soderica Lake, right next to the Drava.

On the Danube River in TBR MDD in 2021 and 2022 no breeding of Common Tern was
observed, which is not surprising since the breeding of the Common Tern on river islets
on the Danube River has not been recorded during the last decades (Puzovi¢ et al. 2015).
Non-breeding individuals of this species were observed in 2021 near Backa Palanka
(Radisi¢ 2022) and one feeding bird was recorded downstream from Batina in 2022
(Grlica 2022).

On the Mura River, there was no observation of individuals of Common Tern in 2021-
2022.

Recorded individual of non-nesting birds and breeding pairs of Common Tern are
included in the digital layer of the annexes.
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Figure 14: Distribution of the Common Tern (Sterna hirundo) breeding pairs in the TBR MDD survey area
of the Mura, Drava and Danube Rivers in 2021 and 2022. The light violet point is the location of Soderica

lake.

Breeding pairs and linear density in 2021, 2022 & trend assessment 2008-2022

Table 7: Common Tern (Sterna hirundo) breeding pairs number and linear density in surveys section on the
Mura, Drava and Danube Rivers in the TBR MDD in 2021 and 2022 (Data provided by: (1) - Bozi¢ 2022, (2)
- Grlica 2022, (3) - Radi$i¢ 2022). Density = breeding pairs per km of the riverbed

Length Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura-A/SLO/HR® 93 0 0 0,00 0,00 not breeding (1)
Mura-HR/HU® 49 0 0 0,00 0,00 not breeding ()
Drava(® 273 0* 8* 0,00 0,00 decreasing (2)-Excel-linear regression
Danube-HR® 135 0 0 0,00 0,00 not breeding?
Danube-SRB®) 135 0 0 0,00 0,00 not breeding?
Length Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura 142 0 0 0,00 0,00 not breeding
Drava 273 0 1 0,00 0,00 decreasing
Danube 135 0 0 0,00 0,00 not breeding?
MDD togetherin TBR 550 0* 8* 0,00 0,00 decreasing

*In 2021 a colony of 40 pairs of Common Tern was recorded on Soderica Lake, right next to the Drava
and can represent the Drava population of Common Terns.
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In both years of the bird survey on the MDD riverbed only 8 breeding pairs of Common
Tern were recorded. We shouldn’t forget that also gravel pits near the Drava River can
represent a part of safe breeding sites for the Drava population of Common Terns. After
Grlica (2022) this is very likely for 40 nesting pairs of Common Terns recorded in 2021
on Soderica Lake, right next to the Drava near Botovo/Koprivnica (HR) (rkm 225-230).
Despite the fact that gravel pits near the Drava River can represent safe breeding sites
with no hydropeaking short-term fluctuation influence, natural river stretches of the
Drava are very important for terns feeding during the breeding season. In a recent study,
Tome et al. (2019) showed that Common Tern from the Drava River in Slovenia and the
Sava River in Croatia most often feed within a radius of 2-5 km from nesting sites, but can
also feed on water bodies 20-60 km far away.

Based on the study results (table 7) it is not surprising that the overall trend of the
Common Tern on Drava in TBR MDD in the period 2008-2022 was estimated as
decreasing (Grlica 2022). The breeding pairs of the census in the last decade indicate
(Grlica 2022) that Common Tern and Little Tern can be considered among the most
endangered river bird species in the TBR MDD. Therefore, targeted measures have to be
taken for these two endangered bird species.

3.4 Little Ringed Plover (Charadrius dubius)

Distribution

In 2021 and 2022, the Little Ringed Plover was very densely distributed only along the
lower half of the Mura River and upper part of the Drava River upstream of Barcs
(HU)/Terezino Polje (HR); on Drava also upstream from the Mura confluence, all the way
to the reservoir lake Dolnja Dubrava. In both years this species was distributed on the
Danube River, between Batina and Vukovar (Vucedol) but not so widely. While on the
previously mentioned Mura and Drava stretches the distribution of Little Ringed Plover
was more or less continuous, on the Danube River up to several kilometres long gaps
between data existed (Figure 15, Figure 16). With the exception of a single location on the
upper Mura (Gosdorf) and lower half of Drava (Valpovo-Nard), these two stretches of the
rivers were practical without the breeding of Little Ringed Plover in 2021 and 2022.

Despite the population recorded in the TBR MDD from 2021 to 2022 decreased, the
distribution of the species differs between 2021 and 2022 and was more widely
distributed in 2022, probably due to more favourable water level conditions of the Drava
and Danube Rivers (Figure 15).

Data of breeding pairs and individuals of the Little Ringed Plover are included in the
digital layer of the annexes.
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Figure 15: Distribution of the Little Ringed Plover (Charadrius dubius) breeding pairs in the TBR MDD
survey area of the Mura, Drava and Danube Rivers in 2021 and 2022.
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Figure 16: Linear density of Little Ringed Plover (Charadrius dubius) breeding pairs in 2021 and 2022 per
5 km (Mura, Drava) and 10 km (Danube) long riverbed segments in the TBR MDD.

A larger circle means a larger number of breeding pairs and greater importance of this area for this species.
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Table 8: Little Ringed Plover (Charadrius dubius) breeding pairs number and linear density in the surveyed
section on the Mura, Drava and Danube Rivers in TBR MDD in 2021 and 2022 (Data provided by: (1) - BoZi¢
2022, (2) - Grlica 2022, (3) - Radi$i¢ 2022). Density = breeding pairs per km of the riverbed

Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura-A/SLO/HR® 93 56 40 0,60 0,43 uncertain (1-TRIM
Mura-HR/HU® 49 18 10 0,37 0,20 increasing (uncertain) (2)-Excel-linearr.
Drava(® 273 21 41 0,08 0,15 increasing (uncertain) (2)-Excel-linearr.
Danube-HR® 135 0 2 0,00 0,01 unknown
Danube-SRB®) 135 11 7 0,08 0,04 unknown
Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura 142 74 50 0,52 0,35 uncertain
Drava 273/ 21/ 41/ 0,08/ 0,15/ increasing (uncertain)
Dr. to Barcs 118 21 40 0,18 0,33
Danube 135 11 9 0,08 0,06 unknown
MDD togetherin TBR 550 106 100 0,19 0,18 uncertain

Breeding pairs of Little Ringed Plover were estimated forthe Mura, Drava and Danube
riverbed and for the whole TBR MDD; linear breeding densities were calculated and
summarized in Table 8.

A comparison of Little Ringed Plover breeding pairs and linear densities between rivers
shows that these species most often breed on the Mura, where they also reached the
highest densities (Table 8). Little Ringed Plover breeding pairs in the Mura riverbed were
estimated at 74 pairs with a linear breeding density of 0.5 pairs/km in 2021, and at 50
pairs with a density of 0.35 pairs/km in 2022. Bozi¢ (2022) wrote that the estimate for
2021 is the highest Little Ringed Plover population size recorded in the Mura riverbed
since the first comprehensive census in 2008 (DOPPS unpubl.) and also, that in both study
years on 98 km of the Mura crossing Slovenia, over two-thirds of all LRP pairs were
recorded in the section from Mursko Sredisce to Legrad (rkm 070 to rkm 049), where the
linear density reached a record 1.9-2.1 (in 2021) and 1.3-1.4 pairs/km (in 2022). Also,
Grlica (2022) reports that the highest density of Little Ringed Plover was found in the
stretch of Mura from rkm 49 to rkm 40 rkm in 2021, where 8 pairs nested, that is, almost
half of the population of these birds on Croatian Hungarian bordering Mura. Schmidt et
al. (2015) report extraordinarily high densities of nearly 2.8 territories per 10-kilometres
for the Drava River.

Breeding pairs and densities from the Drava River are significantly lower than on the
Mura (Table 8), but if we take into account that the Little Ringed Plover breeds only on
the upper 118 km of the Drava, upstream of Barcs, the linear density for 2022, when the
water level was not high, is just a little lower than the density from the Mura River (Figure
15, 16, Table 8).
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On the Danube in 2022 Little Ringed Plover was recorded on seven river islands, with a
total population estimation of 9 or 10 breeding pairs (RadiSi¢ 2022, Grlica 2022). The
population of Little Ringed Plover in 2021 was estimated at 11 pairs (Radisi¢ 2022).
Almost all breeding sites were near Backi Monostor, Apatin, Aljmas and Erdut and Borovo,
between 1345 and 1418 river kilometres, and two pairs were detected near Vucedol
(Vukovar), at 1328 rkm (Grlica 2022).

We can conclude that for the nesting of the Little Ringed Plover the most important
stretches in the TBR MDD are the lower part of the Mura downstream from VerZej and no
less important is the entire part of the upper part of the Drava upstream of Barcs. On the
Mura, at some shorter stretches Little Ringed Plover densities reached record high
densities, especially in the section from Mursko SrediS¢e (65 rkm) to Muraratka
(HU)/Hodosan (HR) (45 rkm), therefore the conservation of the Little Ringed Plover
population in this stretch is extremely important for the whole TBR MDD.

Based on experts' assessments, we also tried to analyze the population trend of Little
Ringed Plover in the TBR MDD between the years 2008 and 2022 (Table 8). Population
trends were assessed separately by two different experts for Mura (BoZi¢ 2022, Grlica
2022) and Drava River (Grlica 2022), where a sufficiently long series of data from several
consecutive years existed. Continuous monitoring of river birds in Serbia does not exist.
Thus, data from 2021 could not be compared with previous data (Radisi¢ 2022) and the
population trend could not be assessed.

According to BoZi¢ (2022), the apparently moderate long-term population increase of
Little Ringed Plover on the Mura River on the territory of Slovenia and bordering
countries was sporadically interrupted by individual years with a substantially lower
number of breeding pairs. The overall trend of Little Ringed Plover after the method TRIM
in the period 2008-2022 was therefore estimated as uncertain (Table 8). According to
Grlica (2022) a simpler (and probably less reliable) method of assessing the trend with a
linear regression line in an excel sheet indicates a small population growth of Little Ringed
Plover in Croatian-Hungarian Mura. The same was the population trend assessment for
Little Ringed Plover on the Drava River in the period 2008-2022. Due the variations of
Little Ringed Plover breeding pairs between individual years, both on the Mura and the
Drava were very large, as a precaution, we assessed the trend as uncertain (Table 8).

Bozic¢ (2022) explained that variations in numbers detected over time can probably be
explained by changes in surface area and proportions of the main habitats in the riverbed,
especially the availability of suitable gravel bars. Gravel bars are the result of erosion and
sedimentation processes and are very dynamic systems characterized by a high
proportion of deposits without or sparse vegetation cover. Their succession is, among
others, related to the duration and frequency of flooding which tends to vary between
years (Gilvear et al. 2008). Consequently, a reduction in shingle area due to encroachment
of woody vegetation results in a decline of breeding pairs, while the reverse triggered a
population recovery (see BoZi¢ & Denac 2017).

Habitat
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In Slovenia all Little Ringed Plover census units (n=120), without a single exception, were
registered on shingle deposits; 119 on gravel bars (either mid-channel bars or point bars)
and only one on shingle area exposed at low water level in the riverbed, not suitable for
nesting. The breeding of the species in the Mura riverbed depends exclusively on the
availability of suitable gravel bars (BoZi¢ 2022). The same applies also to the Drava and
the Danube Rivers. RadiSi¢ (2022) reports that breeding sites of Little Ringed Plover were
sandy river islets without vegetation, or sparsely vegetated by pioneer plants or very
young willow bushes, while older trees were rarely present on small patches of islets. On
two sites, potential breeding territories were found on sandy shores of larger, well-
forested river islands, sometimes connected to the river shore.

Out of 94 gravel bars mapped in the Mura riverbed in Slovenia and the Austrian or
Croatian border, 41 (43.6 % of all) were occupied by Little Ringed Plover breeding pairs.
Most gravel bars occupied 1-2 pairs nested, while more were recorded at only a few most
suitable sites on lower Mura. (BoZi¢ 2022)

As a result of recent restoration projects on the Austrian side, isolated breeding sites on
upper Mura have been created along sections where no suitable habitat could be found
due to anthropogenic interventions in the past, particularly channelization of the riverbed
with rock riprap. (BoZi¢ 2022)

3.5 Common Sandpiper (Actitis hypoleucos)

Distribution

At first glance, the distribution pattern of breeding Common Sandpipers from 2021 and
2022 followed the distribution pattern of the Little Ringed Plover, with the exception that
no single breeding pair of Common Sandpiper were recorded on the Danube (Figure 17).
But a closer look reveals that this species was somewhat more widely distributed on the
Mura River than Little Ringed Plover in this study. The range along the lower half of the
Mura was very similar to the Little Ringed Plover, but with shorter gaps, leading to a fairly
continuous distribution between Verzej and Drava confluence in Legrad fairly continuous.
On the upper Mura, breeding pairs were recorded at 4-5 sites, separated 4-12 km from
the nearest neighbouring nesting location (Bozi¢ 2022). However, this species was also
completely absent from the upper part of the inner Mura, later means the Mura between
Radenci and Razkrizje.

A closer look also reveals that this species was not so widespread on the Drava River in
this study as the Little Ringed Plover. On Drava, downstream the Mura confluence only a
few breeding sites of Common Sandpiper with up to several kilometres long gaps between
data existed, with the lowest recorded nesting pair located on the 187th rkm (Heresznye,
HU). There were three locations (Grlica 2022), separated by a few kilometres, on the old
course of the Drava between the power plant reservoirs where breeding Common
Sandpipers congregated (Figure 17). Distribution on the Drava in 2021 and 2022 can be
assessed as narrow compared to previous years. This is also mentioned by Grlica (2022)
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with the number of pairs that nested during the 2021 nesting season below expectations
and reported by Gattermayr et al. (2019) that at the Drava upstream of the town of Barcs
(HU) high breeding densities of Common Sandpiper can be found.

Regardless of the text above, on all three rivers the Common Sandpiper was the most
frequently recorded species (see a digital layer in annexes), but a large part of the
observations without indication of breeding (no expressed nesting behaviour and/or
outside suitable nesting habitat). Species individuals were distributed quite uniformly
throughout the Danube and Drava riverbed, which indicates migration and dispersal
movements (Grlica 2022, RadiSi¢ 2022). Solitary individuals and occasionally small
groups were observed on the Danube on river islets near Bezdan and Apatin. However, it
is estimated that Common Sandpiper was not breeding on a surveyed part of the Danube
in 2021 and 2022 (Radisi¢ 2022).

Data of breeding pairs and individuals of Common Sandpiper are included in the digital
layer of the annexes.

‘ Breeding sites of Common sandpiper (Actitis hypoleucos) in TBR MDD
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Figure 17: Distribution of Common Sandpiper (Actitis hypoleucos) breeding pairs in the TBR MDD survey
area of the Mura, Drava and Danube Rivers in 2021 and 2022.
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Figure 18: Linear density of Common Sandpiper (Actitis hypoleucos) breeding pairs in 2021 and 2022 per 5
km (Mura, Drava) and 10 km (Danube) long riverbed segments in the TBR MDD.

A larger circle means a larger number of breeding pairs and a greater importance of this area for this species.

Table 9: Common Sandpiper (Actitis hypoleucos) breeding pairs number and linear density in surveys
section on the Mura, Drava and Danube Rivers in TBR MDD in 2021 and 2022 (Data provided by: (1) - Bozi¢
2022, (2) - Grlica 2022, (3) - Radisi¢ 2022). Density = breeding pairs per km of the riverbed

Length Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura-A/SLO/HR® 93 38 35 0,41 0,38 moderate increase (1)-TRIM
Mura-HR/HU® 49 31 16 0,63 0,33 uncertain (2)-Excel-linear regression
Drava(? 273 8 10 0,03 0,04 uncertain (2)- Excel-linear regression
Danube-HR® 135 0 0 0,00 0,00 unknown
Danube-SRB®) 135 0 0 0,00 0,00 unknown
Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura 142 69 51 0,49 0,36 moderate increase (uncertain)
Drava 273 8 10 0,03 0,04 uncertain
Danube 135 0 0 0,00 0,00 unknown
MDD togetherin TBR 550 77 61 0,14 0,11 uncertain
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Breeding pairs of the Common Sandpiper population in the Mura, Drava and Danube
riverbed and together in the TBR MDD were estimated and linear breeding density was
calculated and is provided in Table 9.

In 2021 and 2022 more than 80 % of the TBR MDD breeding pairs of the Common
Sandpiper were nesting in the Mura riverbed. The highest breeding densities of the
Common Sandpiper in this survey were found on the Mura River in 2021 and 2022 and
were 0,36-0,49 pairs per kilometre of the river (Table 9, Figure 18) and have also
exceeded these values on the stretch between VerzZej (SI) and Drava confluence, where
densities are especially high. Bozi¢ (2022) reports that in the Mura River stretch from
Mursko Sredisce to Dekanovec the linear density reached 0.9-1.1 in 2021 and 0.8-1.4
pairs/km in 2022, respectively. Also, the population size estimates for both study years
are the highest recorded in the Mura riverbed since the first comprehensive census in
2008 (DOPPS unpubl). From the previous surveys, only figures for 2016 are similar, while
those obtained earlier are substantially lower (Bozi¢ 2022).

On the Mura River also isolated nesting of Common Sandpiper in at least three locations
on the upper Mura occurred in areas where river restoration projects were carried out
recently on the Austrian side of the riverbed (Figure 18).

Based on the aforementioned data, it is not surprising that the overall trend of the
Common Sandpiper in Slovenia and the Austrian and Croatian bordering Mura section in
the 2008-2022 period was estimated with TRIM as a moderate increase (Bozi¢ 2022).
According to Grlica (2022) a series of data for the Mura downstream of Dekanovec in the
period 2008-2022 with a linear regression line in the excel sheet indicates a trend with
small population increase, but the opposite for the Drava - a linear regression line
indicates a small population decline there. Since the high data fluctuations over the years,
out of the precautionary principle, it is safer to assess the trend as uncertain for both Mura
and Drava (Table 9).

Habitat

Bird experts from Slovenia also briefly analyzed habitats for this species in their research
area. Bozic¢ (2022) found out that most of the Common Sandpiper pairs (81 % in 2021 and
89 % in 2022) in the study area selected gravel bars for breeding (either mid-channel bars
or point bars). Furthermore, a small proportion of pairs nested in other types of riverine
habitats such as side arms, river banks and artificial structures with shingle surfaces or
woody debris. However, also for this species, its breeding in the Mura riverbed can be
considered as highly dependent on the availability of suitable gravel bars.

Out of 94 gravel bars mapped in the Mura riverbed, 40 (42.6 % of all) were occupied by
Common Sandpiper breeding pairs in at least one of the study years. On most occupied
gravel bars one pair nested, while two pairs on a single gravel bar were recorded at only
four (2021) and five (2022) most suitable sites (Bozi¢ 2022).
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Bozi¢ (2022) showed in his study, that a clear link between the availability of suitable
gravel bars and a number of breeding pairs on separate survey sections can be
established, demonstrating the dependence of the two indicator species - Little Ringed
Plover and Common Sandpiper - of the riverine ecosystem on this type of habitat. An
important feature of gravel bars, related to the occurrence of indicator species. is their
surface area. It was demonstrated that both species mostly select larger gravel bars for
breeding. Gravel bar size is not only important in terms of occupancy probability but also
has a significant effect on the number of Little Ringed Plover and Common Sandpiper pairs
nesting on it. The larger the surface area of the gravel bar, the more pairs can use it as a
nesting site (Bozi¢ 2022).

3.6 Common Kingfisher (Alcedo atthis)

Distribution

,,,,,,,

‘ Breeding sites of Common Kingfisher (Alcedo atthis) in TBR MDD
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Figure 19: Distribution of the Common Kingfisher (Alcedo atthis) breeding pairs in the TBR MDD survey
area of the Mura, Drava and Danube Rivers in 2021 and 2022.

The Common Kingfisher (Alcedo atthis) is a charismatic solitary nesting species that lives
in steep sandy banks. In the survey, it was the only species of seven target river bird
species that was more or less, at least in low densities, evenly distributed along the main
river courses of the entire TBR MDD study area (Figure 19). It was missing only at the
large power plant reservoirs in Croatia and Slovenia, on the 30 km Drava stretch
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downstream of Barcs (HU) and in ca. 7 km long distribution gap at upper bordering Mura
(upstream of Gornja Radgona).

The distribution of the Common Kingfisher in the river sidearms is not shown in Figure
20, because the side arms were not examined systematically and completely. Only
selected river backwaters on the Danube in both years and on Mura River in Slovenia in
2022 also all potential side arms were examined (Bozi¢ 2022, RadiSi¢ 2022).
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Figure 20: Linear density of the Common Kingfisher (Alcedo atthis) breeding pairs in 2021 and 2022 per 5
km (Mura, Drava) and 10 km (Danube) long riverbed segments in the TBR MDD.

A larger circle means a larger number of breeding pairs and a greater importance of this area for this species.

Breeding pairs of Common Kingfisher were estimated forthe Mura, Drava and Danube
riverbed and for the whole TBR MDD; linear breeding densities were calculated and
summarized in Table 10.
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Table 10: Common Kingfisher (Alcedo atthis) breeding pairs number and linear density in the surveyed
section on the Mura, Drava and Danube Rivers in TBR MDD in 2021 and 2022 (Data provided by: (1) - Bozi¢
2022, (2) - Grlica 2022, (3) - Radisi¢ 2022). Density = breeding pairs per km of the riverbed

Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura-A/SLO/HR® 93 27 32 0,29 0,34 moderate increase (1)-TRIM
Mura-HR/HU® 49 25 16 0,51 0,33 increasing (uncertain) (2)-Excel-linearr.
Drava(® 273 81 101 0,30 0,37 increasing (uncertain) (2)-Excel-linearr.
Danube-HR® 135 34 45 0,25 0,33 increasing (uncertain) (2)-Excel-linearr.
Danube-SRB®) 135 27 25 0,20 0,19 unknown
Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura 142 52 48 0,37 0,34 moderate increase
Drava 273 81 101 0,30 0,37 increasing (uncertain)
Danube 135 61 70 0,45 0,52 unknown
MDD togetherin TBR 550 194 219 0,35 0,40 increasing (uncertain)

The total population size of the Common Kingfisher in the Mura, Drava and Danube
riverbedwas estimated at 194 pairs with a linear breeding density of 0.35 pairs/km in
2021, and at 219 pairs with a density of 0.4 pairs/km in 2022. The largest proportion of
pairs (over 40 % of the MDD riverbed breeding population) was recorded on the Drava
riverbed, but the highest linear nesting densities were calculated for the whole stretch of
the Danube and reached 0.45-0.52 pairs/km (Table 10). These results deviate from the
results reported by Gattermayr et al. (2019), who reported very low nesting densities at
the Danube. There can be two reasons for such high nesting densities in 2021 and 2022:
the kingfisher census was more accurate, as it was carried out on both the left (Serbian)
and right (Croatian) banks of the Danube in the same year. The higher number was also
certainly influenced by the partial river bird census in some larger backwaters and
sidearms on the Serbian side of the Danube (Misvald, Hagla, Sarengradska ada, Donji
Prut).

It should be emphasized that, unlike the previous two target species, the Table 10, given
above, does not constitute estimates of the total number of breeding pairs in the area of
the Mura, Drava and Danube River studied in TBR MDD as the Kingfisher distribution is
not entirely limited to the main river channel. Grlica (2022) also emphasizes this when he
writes in his report, that the actual number of Kingfishers can be up to 50% higher
because not all river branches are monitored, and nests are often much hidden, so they
are easy to overlook. These are also confirmed results of the study in the target area in
Slovenia by Bozi¢ (2022), where an additional survey of different localities outside the
main river channel in 2022 resulted in 18 registrations of 19 individuals, all of them along
the side arms (10 locations). By including these additional pairs, the total 2022 population
of the Mura River area studied increases by one third, from 28-36 pairs to 37-49 pairs,
and the overall linear breeding density rises to 0.4-0.5 pairs/km of the river (Bozi¢ 2022).

Kingfishers have often been recorded nesting on the edges of colonies of Bee-eaters and
Sand Martins (Grlica 2022).
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The assessment of the Common Kingfisher population trend (Table 10) in the Slovenian,
Austrian and Croatian bordering Mura section was in the 2008-2022 period estimated
with TRIM as moderate increase (BoZi¢ 2022). According to Grlica (2022) a series of data
for Mura downstream of Dekanovec and for the Drava River in period 2008-2022
indicates the trend with a small population increase. But since the high data fluctuations
over the years are recorded, also due to harsh winter conditions that can decrease the
numbers of Kingfisher (as in 2012), out of the precautionary principle, itis better to assess
the overall trend in the TBR MDD as uncertain (Table 10).

Habitat

In general, the Kingfisher inhabits flowing or still water bodies, rich in fish of suitable size
and with overhanging bank vegetation that provides hunting perches. For nesting, it
requires vertical walls, located over or near water, comprised of fine-grained, usually
sandy material, in which it excavates a 50-90 cm long nesting tunnel. (BoZi¢ 2022)

In the Slovenian part of the bird study on Mura River (Bozi¢ 2022) also some nesting
habitat characteristics were collected and recorded in the field. Firstly, estimates of
Kingfisher nest-site parameters were assessed at 22 locations. The median height of the
nest hole and the nesting wall above the water level of the river was 1.1 m (range 0.5-3.0
m) and 1.5 m (range 1.0-8.0 m). Characteristics of nesting sites in that study confirm the
preference of Kingfisher for nesting close to the bank top (Isotti & Consiglio 1998, Hartwig
2005, Straka & Grim 2007).

Secondly, BoZi¢ (2022) also observed that, on lower Mura, the majority of Kingfisher nest
holes were excavated in long stretches of natural river banks (often several hundred
metres), while on the inner Mura most were found in rather short areas of the river bank
with an exposed steep surface of suitable alluvial soil (a few tens of meteres at most). On
the upper and inner (only Slovenian Mura), nest-sites in long stretches of natural river
banks existed only in areas where recent river restoration projects, focused on removal
of dysfunctional/ unnecessary rock ripraps were carried out.

Although few nest holes were found there, results of the 2022 census indicate the
importance of river side channels for the Kingfisher, especially in sections where the main
river channel was largely regulated by rock ripraps and consequently no natural banks
exist (e.g. inner (only Slovenian) Mura). In contrast to the sections with long stretches of
natural river banks, side channels are presumably the main nest-site type of the species
in such sections (Bozi¢ 2022). Lack of suitable nest sites is presumably a limiting factor
for the Kingfisher population on large parts of the upper and inner Mura, as reported for

several rivers with altered flow regime elsewhere (Cech 2006, Schmidt & Zuna-Kratky
2009).

3.7 Sand Martin (Riparia riparia)

Distribution

48



)

Project co-funded by European Union funds (ERDF, IPA)
HiteIrecy m Project number: DTP3-308-2.3- lifelineMDD

Danube Transnational Programme

The Sand Martin breeds in colonies in steep banks of rivers, streams and gravel pits.
According to Figure 21 Sand Martin colonies are widespread in the TBR MDD, but the
distribution is more evenly and condensed on the section of the Mura riverbed
downstream from Mursko Sredisce (distances among colonies were more than 2 km apart
(Bozi¢ 2022)), past the confluence with the Drava River and all the way to Barcs on the
Drava River. Individual and big colonies on the Drava River with distances of several 10
km gaps between each other are also between Dolnji Miholjac and Osijek and on steep
banks of the old Drava course between power plant reservoirs (lakes) upstream of the
Drava confluence with the Mura. Some important breeding colonies were also found at
the Danube River between Erdut and Mohovo (Sarengrad).

In 2021 and 2022, three smaller individual colonies were found also on the heavily
regulated upper and inner Mura River. Such locations are found exclusively in sections
where recent river restoration projects, focused on removal of
dysfunctional /unnecessary rock ripraps were carried out. Thus, the preservation of the
Sand Martin on large part of the Mura riverbed is dependent entirely on implementation
of conservation measures. (Bozi¢ 2022) At the location of project lifelineMDD pilot
restoration site on inner Mura at Hrastje-Mota (Slovenia) after the implemented measure
93 pairs of Sand Martins nested in 2022.
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Figure 21: Distribution of Sand Martin (Riparia riparia) breeding pairs in the TBR MDD survey area of the
Mura, Drava and Danube Rivers in 2021 and 2022.
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Breeding pairs and linear density in 2021, 2022 & trend assessment 2008-2022
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Figure 22: Linear density of Sand Martin (Riparia riparia) breeding pairs in 2021 and 2022 per 5 km (Mura,
Drava) and 10 km (Danube) long riverbed segments in the TBR MDD.

A larger circle means a larger number of breeding pairs and a greater importance of this area for this species.

Table 11: Sand Martin (Riparia riparia) breeding pairs number and linear density in surveys section on the
Mura, Drava and Danube Rivers in TBR MDD in 2021 and 2022 (Data provided by: (1) - Bozi¢ 2022, (2) -
Grlica 2022, (3) - Radisi¢ 2022). “Density” = breeding pairs per km of the riverbed; “c” - colony

Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura-A/SLO/HR® 93 145 195 1,56 1,99 uncertain (1-TRIM
(7c) (79
Mura-HR/HU® 49 681 518 13,90 10,57 increasing (uncertain) (2)-Excel-linearr.
(12¢) (140
Drava(® 273 7979 4591 29,23 16,82 decreasing (2)-Excel-linear regression
(32¢) (32¢)
Danube-HR® 135 598 770 4,43 5,70 uncertain (2)-Excel-linear regression
(9 (59
Danube-SRB®) 135 273 413 2,02 3,06 unknown
(4c) (39
Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura 142 826 703 5,82 4,95 uncertain
Drava 273 7979 4591 29,23 16,82 decreasing
Danube 135 871 1183 6,45 8,76 unknown
MDD together in TBR 550 9676 6477 17,59 11,78 decreasing
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Breeding pairs of Sand Martin were estimated forthe Mura, Drava and Danube riverbed
and for the whole TBR MDD linear breeding densities were calculated and summarized in
Table 11.

The total breeding population of Sand Martins in the area of 550 km Mura, Drava and
Danube riverbed together was estimated at 9676 pairs (64 colonies) with a linear
breeding density of 17.6 pairs/km in 2021, and at 6477 (61 colonies) pairs with a density
of 11.8 pairs/km in 2021 and 2022. The highest nesting densities of Sand Martins in the
TBR MDD were recorded on the Drava from the Mura-Drava confluence and downstream
to Kriznica (235 rkm to 170 rkm). High nesting densities were also recorded on the lower
Drava upstream and downstream of Valpovo in 2021 and 2022. It is evident from Figure
22 and from the report by Grlica (2022) that in 2022 two big colonies of Sand Martin were
missing, that were presentin 2021 near Gat (HR) on segment rkm 65-50. The exact reason
is not known but it is well known that the location of colonies as well as the number of
breeding pairs vary strongly from year to year (Gattermayr et al. 2019, Grlica 2022) and
is also evident in Figure 22.

Relatively high densities were found at two locations on the Danube River, first upstream
of Borovo (> 400 breeding pairs in 2022) and second downstream of Erdut/Bogojevo (ca.
200 breeding pairs in both years).

The assessment of the Sand Martin population trend (table 11) in the Mura riverbed is
characterized by unpredictable and highly fluctuating numbers, making the
ascertainment of population trend difficult. The multiplicative overall trend of Sand
Martin in the 2008-2022 period was estimated with the TRIM as uncertain (Bozi¢ 2022).
Due to the fluctuation in colony size on the Danube riverbed over the observation period,
also here the population trend is difficult to estimate.

3.8 European Bee-Eater (Merops apiaster)

Distribution

There are fewer Bee-Eater breeding sites in the TBR compared to Sand Martin breeding
sites. The distribution of the European Bee-Eater within the study area in the TBR MDD is
very wide but not continuous along the river courses (Figure 23).In 2021 and 2022, most
of the breeding sites were found along the Drava River in Croatia, at the river stretch
between the Mura-Drava confluence and Donji Miholjac.there are existing localized
breeding sites with known localities also allong Danube, but also one breeding site on
Mura.

51



“)

HiteIrecy n

Project co-funded by European Union funds (ERDF, IPA)
Project number: DTP3-308-2.3- lifelineMDD

Danube Transnational Programme

=T
. . 8 . o5
- T % | -

‘ Breeding sites of European bee-eater {Merops apiaster) in TBR MDD 7 nierreg H
T PR 3 Ealatonfoldyie Ouinatdgvérl | Danube Transnational Programme
L'JM_\ngcmprm Zalaiovs Zalaegerszeq >
¢ - i e
! i Y ssatorie Sesadmi
| L5 Foryd, Tab

Lengyeist i
b Solvvadkert
sl Gyork ;-
g8
Kiskunhalas
Toia
vl
Hagrbajom Dombiar A% |
Kapasvar T, pagacs Biiad] At
Banyhid
sda o e T
Nagyatsd Kadarkiy & w
aRec Varakdinske Kamid, 4
~ Tobixe Pecsuirad Bicsalmés. >
ol optanca o
\ i Srigetvar— gzentlorine 3.
iR B g (
e I e o \]
‘{ z A
J Dona Stubica; veci van. /| parcs” _
J zebnd = -
reite mm_.‘ Blelovar Selye S
b Zape Virowiti o
g™ & _ Combop
Samonors N Dugo sels @ ¢
4 o
\ Gribno Sidtina
; wind Grad Polo
Jastrebarsko™
4 Dargfvar
Legend o Onshovica
Breeding sites in 2021 sutna y
° = Fati Hao,
Breeding sites in 2022 unp
= potéds
@ poseshaPletefnicy o
Data source: projeet lifelineh DD, extemal cxpet DOPPS Birdlifc Slovenia 7 s Hond i’ i
extemal expert Natural History Society Drava; external expert % S A
Univarsily of Novi Sad, Facully ol Science, Deparlmentfor = ¥ A f — SisTonaki Brod =~
Biology and Ecology o rarsha Bubics [l 2 g
Propared by Insttue of the Repubic of Slavenia for Nature Consarvatiqg PSS ey Qs n ¢
(IRSNC), Maribar, December 2022 [ Stbac e s L A R e
D 510 20 30 40 S0km A \ N okt i |
\ “ ; v / /
- \ o ®0peRSHestisap (and) Bntributars, 0C-BY-5a

Figure 23: Distribution of European Bee-Eater (Merops apiaster) breeding pairs in the TBR MDD survey area

of the Mura, Drava and Danube Rivers in 2021 and 2022.

Breeding pairs and linear density in 2021, 2022 & trend assessment 2008-2022

‘ Nesting density of European bee-eater (Merops apiaster) in TBR MDD | BaatonioMj Interre
T T =71 e A Faiate Danube Transnational rogram
C ; ol imontaTmys
r gy Fonyéd Taby
Lyt s
Sowadvert
x ket
; i JLenaial Zaiakaros | \ oo =
iy -~ L 2 { \
K 1 \ Y Nagykanifss, \" g Hays
: ‘ Nagybajom Dampvar
l i S 1 Szekszard
"% Kaposvar s Vo s, g
Bonyhs
! 1 WK 1on
- Tadbieq 2 Kadariat r . 4
sm-_u,‘_) [ e {Vaeatehnsn vk Komis 7 o C
I ) Tabi Bicsamés
Pl Nowt {tsfat Kopfica Lyt
A Zlatar 7-\
4 L
Mnie: i
Zahs rodev
Legend
BeT o e Vilary
Breeding pairs in 2021
per 5 km (Mura, Drava) and 10 km (Danube) segment visovtica er
o 9
Gribisra e
Fole vaipayo
Oarguar
Guresnica
Breeding pairs in 2022 ek oo RS -
ssr 5 km ibMurs, Drava) and 10 km (Danub) ssgment o g
" T Pakiac Tanjevo,
85
® podsas
2 aPieteiica
= ; o e
Data source: projeet feliney DD, DOPPS : e o R
sxtemal sxpert Ntursi History Sociaty Dravs; sxtsrmal sxpsrt |~ ¢ <l F 3 A
Univarsiry of Nowi Sad, Faculty of Seience, Departmentfor — |op e, W —Siavonskl-Brod-T__ =
Siology and Seclogy gratithe S S} 5 8- N ¥ g = o S
Prepared by: Institute of the Republic of Skvenia for Nature Conservation [ ‘ % i N i
(IRSNC), Waribar, Desember 2022 M { b2 S f (
o 15 30 60 km A :
T =

Figure 24: Linear density of European Bee-Eater (Merops apiaster) breeding pairs in 2021 and 2022 per 5

km (Mura, Drava) and 10 km (Danube) long riverbed segments in the TBR MDD.

A larger circle means a larger number of breeding pairs and a greater importance of this area for this species.
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Table 12: European Bee-Eater (Merops apiaster) breeding pairs number and linear density in surveys
section on the Mura, Drava and Danube Rivers in the TBR MDD in 2021 and 2022 (Data provided by: (1) -
Bozi¢ 2022, (2) - Grlica 2022, (3) - Radisi¢ 2022). “Density” = breeding pairs per km of the riverbed; “c” -
colony

Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura-A/SLO/HR® 93 0 0 0,00 0,00 unknown
14 5
Mura-HR/HU® 49 (20 (19 0,29 0,10 unknown
309 141
Drava(® 273  (22c¢) (12¢) 1,13 0,52 increasing (uncertain) (2)-Excel-linearr.
130 35
Danube-HR® 135 (14c) (3¢) 0,96 0,26 increasing (uncertain) (2)-Excel-linearr.
14 11
Danube-SRBG) 135 (4c) (3¢ 0,10 0,08 unknown
Lenght Pairs Pairs Density Density
(km) 2021 2022 2021 2022 Population trend 2008-2022
Mura 142 14 5 0,10 0,04 unknown
Drava 273 309 141 1,13 0,52 increasing (uncertain)
Danube 135 144 46 1,07 0,34 unknown
MDD togetherin TBR 550 467 192 0,85 0,35 unknown/uncertain

Breeding pairs of the European Bee-Eater population in the Mura, Drava and Danube
riverbed and the total number for the TBR MDD were estimated and linear breeding
density calculated (Table 12). The breeding density depends on quality and size of steep
banks and cliffs and reaches from single breeding pair to large colonies. All recorded
colonies were quite small, only four colonies had between 30-85 breeding pairs (see
Annexes).

European Bee-Eater population size in the Mura, Drava and Danube riverbed together
was estimated at 467 pairs in 42 colonies with a linear breeding density of 0.85 pairs/km
in 2021, and at 192 pairs in 19 colonies with a density of 0.35 pairs/km in 2022. The
largest proportion of pairs (65% or 73% of the MDD riverbed breeding population) and
the highest breeding densities were recorded on the Drava riverbed (Table 12), with
breeding locations near Libanovec, Hlebine, Heresznye, Zlebina, and Donji Miholjac. High
breeding densities were recorded also on the Danube River between Dalj and Borovo
(Vukovar).

Also, for the European Bee-Eater population a trend in the TBR MDD still couldn’t be
assessed with certainty due to fluctuations in the number of breeding pairs between years
and in some cases also due to the lack of data series, therefore the overall trend is
uncertain. The linear regression line (Table 12) for the series of breeding data in the
period between 2008-2022 on the Drava and on the Croatian bank of the Danube
indicates an increase in the population of European Bee-Eater, but this estimate is rather
unreliable (uncertain).
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3.9 Data analysis per river segments 5 km (Mura, Drava) and 10 km
(Danube)

According to the simple analysis of bird breeding data also the most important river
segments with highest density and/or river breeding bird biodiversity (number of
different species) of rivers Mura, Drava and Danube were identified (Table 13, Table 14).

Table 13: The river segments of the Mura and Drava (5 km) and the Danube (10 km) river corridor with the
highest breeding densities for each target bird species. Peak values of 2-4 segments are in red text.

Little Ringed Plover European Bee-eater Sandmartin
Density Density Density
River segment (pairs/km) River segment (pairs/km) River segment (pairs/km)
MURO060-065 0.8 MUROQ00-005 1 MUR100-105 18.6
MURO055-060 1,2 DRAZ220-225 3.6 MURO050-055 23.2
MURO50-055 2,8 DRAZ15-220 b MURO045-050 21
MURO045-050 0.8 DRA185-190 3 MURO030-035 13.6
DRAZ50-255 0.8 DRA090-095 7 MURO010-015 26
DRAZ45-250 1 DRA085-090 3,0 MUROQ00-005 37
DRAZ00-205 0.8 DAN1350-1360 3 DRA320-315 14
DRA185-190 1,2 DAN1310-1320 11 DRAZ90-295 30
DRA160-165 1 DRAZ35-240 100
DRA230-235 50
Common Sandpiper Common Kingfisher DRA220-225 21
Density Density
River segment (pairs/km) River segment (pairs/km) DRAZ15-220 70
MURO080-085 0.8 MURO055-060 0.8 DRAZ05-210 10
MURO065-070 0.8 MURO050-055 1 DRA185-190 55
MURO060-065 0.8 MUROQ00-005 0.8 DRA180-185 56
MURO055-060 0.8 DRA290-295 1,6 DRA175-180 320
MURO50-055 1,6 DRAZ45-250 14 DRA170-175 43,8
MURO045-030 1 DRAZ40-245 1 DRAO90-095 48,4
MURO035-040 0.8 DRAZ20-225 1,2 DRAO35-040 90
DRA180-185 1 DAN1370-1380 15
Common Tern DRA175-180 1 DAN1360-1370 17
River segment (pairs/km) DRA170-175 0.8 DAN1340-1350 66,3
DRA200-205 1 DRAQ60-065 1
DRA185-190 0.6 DAN1400-1410 11 Little Tern
DAN1370-1380 1,2 River segment (pairs/km)
DAN1350-1360 0.8 DRA185-190 0.2

Linear breeding density can be calculated for selected and arbitrarily long sections of the
river. If the selected section is several dozen kilometres long and the distribution of
breeding pairs is very uneven, breeding density calculations are not the most
representative. Therefore, we tried to show linear breeding densities for individual
species also for shorter sections, i.e., river segments 5 km long (Mura, Drava) and 10 km
long (Danube). In comparison with the calculated breeding density for eight river sections
(Schwarz 2022, see Figure 12) values of linear breeding densities on this shorter river
stretches (5 km/10 km segments) is even significantly higher at some locations (Table
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13). The highest breeding density per 5 km/10 km segment for each target species is
written in red text.

The extensive Table 14 below is easy to use as it works on the principle of a traffic light.
The green-coloured river segments represent the parts of the river course MDD that are
numerically (breeding pairs) or by biodiversity most important (based on censuses in the
2022 season). River segments in red colour represent parts of the river course MDD
where no nesting river birds have been recorded or only single pair occured, and only 0-
2 different river bird species are present (based on censuses in the 2022 season).

Table 14: Assessment of the importance of the river section importance in terms of the number of species
and the number of breeding pairs of river bird species per river segments, 5 km at Mura and Drava Rivers
and 10 km at Danube River (according to Figure 6, Schwarz (2022)).

Legend: River segment - river assessment segments (5km — Mura, Drava & 10 km Danube); DAN - Danube; DRA - Drava;
MUR - Mura; BP - breeding pair; All species BP 2022 - breeding pairs of all river bird species in year 2022; Species & NO
Sand Martins BP 2022 - breeding pairs of river bird species without Sand Martins in year 2022; No. of species - total number
out of seven target river bird species (biodiversity)

Intense green colour - the best or good river segments - light green colour

Red colour -degraded river segments

Species & NO Sand
River segment All species BP 2022  Martins BP 2022 No. of species

DAN1310-1320
DAN1320-1330 87 7
DAN1330-1340

DAN1350-1360 3

1 2

12 2
DAN1380-1390 8 8 2
DAN1390-1400 6 6 1
DAN1400-1410 12 12 2
DAN1410-1420 7 7 2
DANI430-1440 1 11
DRA000-005 2 2 1
DRA005-010 2 2 1
DRAOIOGCOIS 11
DRA020-025 2
DRA025-030 2
DRA030-035 3

W [~ |w [N
SRS I \CTN S\ U N

DRA040-045 3
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Species & NO Sand

River segment All species BP 2022  Martins BP 2022 No. of species
DRA060-065 5 5 1
DRA065-070 3 3 1
DRA075-080 2 2 1

DRA085-090 31 31 2

w
(o]
w

DRA095-100 3 3 2

DRA110-115 2 2 1

DRA145-150 22

N
N

DRA160-165 5
DRA165-170 5

Ul
Uy

w1

S
NN

DRA195-200 4 4 2
DRA200-205 10 10 3
DRA205-210 53 3 3

DRA225-230 4

O (N |UT |

[uny
()}
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DRA250-255 5

v

DRA310-315 4 4 2
DRA320-315 74 4 3
MURO005-010 5 5 3

0 1
MUR020-025 2 2 2
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Species & NO Sand
River segment All species BP 2022  Martins BP 2022 No. of species
MUR025-030 32 2 2
MUR030-035 71 3 2
MURO035-040 4 4 1
MUR040-045 6 6 3

MURO055-060 22 14 4
MUR0G0-065 40 10 4
MUR065-070 10 7 4
MURO070-075 2 2 1
MURO075-080 7 7 3
MURO080-085 8 8 3
MURO085-090 6 6 3
MUR090-095 5 5 3
MUR100-105 95 2 2
MUR105-110 11 4 3

MUR125-130 3

w
Uy

MUR135-140 2

N
N

3.10 Threats

Species associated with dynamic river habitats, such as indicator birds nesting on gravel
bars/islands or on steep river banks are highly threatened due to different impacts. While
the bird experts conducted the bird census, they also tried to record the threats to river
breeding birds observed in the field. Although this was not the primary task of the bird
study and recording of threats was not very systematic, the following threats were
observed in the field:

1. Recreational use and leisure activities

The most often observed threat was human disturbance of birds during the breeding
season (e.g, quad-driving/off-road driving, boating, fishing, swimming,
hiking/cycling/holiday houses, gold panning with motorized devices etc.).

For the Mura River Bozi¢ (2022) reports, that during the bird survey, threats were also
identified which mostly included all kinds of anthropogenic activities in the riverbed that
clearly took place during or shortly before the breeding season: gravel excavation, off-
road driving and prolonged recreational use (i.e. picnic, fireplace, boat stop; Figure 25).
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Some of the key nesting locations of the Little Ringed Plover and the Common Sandpiper
in different survey sections were affected, including a large gravel bar on lower Mura
severely degradedthrough combination of all three types of activities. Two pairs of
Common Sandpiper nested there in 2021, but none was recorded in 2022. The species is
known to be sensitive to human-related disturbances, caused by various forms of land use
along river corridors (off-road driving, boating, camping, fishing, etc.), which are often
listed among most important threats to local populations in some parts of Central Europe
(Yalden 1992, Bezzel et al. 1995, Lengyel 1998, Schodl 2003, Bauer et al. 2005).

Figure 25: Traces of anthropogenic activities, encountered on gravel bars during surveys in the Mura
riverbed between Cersak (SLO) and Dekanovec (HR). Photo: Luka Bozi¢, DOPPS Birdlife Slovenia

Moreover, for Drava and Danube the Croatian bird expert Grlica (2022) wrote, that the
existing bars and remaining bars that appear at lower water levels are occupied by
fishermen, bathers and picnickers. Many years of systematic disturbance of these birds
resulted in the disappearance of indicator bird species from that area.

Nevertheless BoZi¢ (2022) concludes that at the current level the situation is not yet
alarming, but all kinds of anthropogenic activities in the riverbed should be regulated
appropriately in the future and measures to limit these threats should be taken. As other
studies previously showed, human disturbance directly affects foraging and breeding
behaviour of wading birds (Denac et al. 2017, Schmid et al. 2018). Therefore, also
awareness raising work with the public needs to be done by providing information and
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setting up panels as done in a species promotion concept at the alpine Rhine (Schmid et
al. 2018).

2. River regulation with river training structures (embankments, groins,
traverses, rip-rap)

In the field survey in 2021 and 2022, new river bank fortifications were recorded in
Croatia, on the Drava and Mura rivers (Grlica 2022).

Channelling of the river by revetments and other river management constructions were
identified also on the Danube (Grlica 2022).

Figure 26: Rip-rap on the river bank of the
Drava River and invasive species Paulownia
tomentosa in Croatia in 2021. Photo: Darko
Grlica.

The encouraging news for TBR MDD is that in Slovenia on the Mura River in 2022, within
the framework of the lifelineMDD project and particularly “Natura Mura” cohesion
project, the removal of old embankment fortifications was carried out in several locations.

3. Illegal and legal sediment (gravel) extraction

Bird experts have noted this threat several times on the Drava River (Grlica 2022). Also
on the Mura River, some of the key nesting locations were affected by anthropogenic
activities, such as gravel excavation (BozZi¢ 2022) but to a small extent.

Figure 27: Machinery for sediment gravel
extraction on the Drava River in Croatia in
2021. Photo: Darko Grlica.
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4. Climate change

In addition to the threats above, in recent years, the more prominent impact of climate
change marked by extremely high and low water levels is evident. Grlica (2022) and
Radisic¢ (2022) report, that the threats to nesting birds on the Danube and Drava during
the season 2021 is related to a fairly long period of high water.

Bird species breed on gravel/sand bars and steep banks in the TBR MDD between April
and the end of July. The results of the lifelineMDD climate study (Greimel et al. 2022) show
that there will be changes in the hydrological regime of rivers in the future, as well as
more frequent flooding events on an annual basis. In case high water levels occur almost
throughout the whole breeding season (something similar happened during the bird
census in 2021 on the Drava and Danube rivers) and this repeats for several seasons, this
can have a long-term effect on the populations of these birds as well.

5. Invasive species on river banks

The occurrence of non-native plant species at the steep river banks in the TBR MDD is
considerable. Invasive species with strong and invasive root systems (Japanese knotweed
Reynoutria japonica) on non-forested areas of river banks can be problematic, particularly
in case the river banks are not very high and the steep river banks are very long. This can
repel Sand Martins from nesting, which we also noticed at the location of the Mura River,
where the lifelineMDD volunteering action was done in 2022. In the freshly prepared sand
steep wall only the kingfisher nested (own observations).

This list of threats that have been recorded in the field can be supplemented
withfollowing further threats well known from literature (Gattermayr et al. 2019, Grlica
2022).

6. Hydropeaking along free-flowing Drava

Sudden, massive changes in the water level caused by hydropower plants (hydropeaking)
pose an additional threat to river breeding birds, particularly to bar breeders. Kralj
(2019a) reports that the Common Tern has already disappeared from Slovenian rivers
and the last colony on the Drava River in Croatia is severely threatened by frequent
flooding.

The hydropeaking study that was conducted in the frame of the project lifelineMDD
(Greimel et al. 2022) found that the amplitude of the power plant operation in Donja
Dubrava reaches heights of up to 2 m (50 km downstream) and even about 100 km
downstream of the plant amplitudes of ca. half metre can still be detected. The
morphological conditions include a wide discharge profile with shallow gravel banks.
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Such flow changes have two different effects on birds. First, for bar breeding birds a higher
water level means a flooded nest and destroyed brood, especially on lower gravel
bars/islands. Secondly, the rapid fluctuations of the water level also affect the amount of
food biomass available to birds.

7. Interrupted sediment transport by dams

Longitudinal sediment flow and lateral dynamics are crucial in long-termfor the
conservation of river birds that breed on gravel bars and steep banks. The area and
number of gravel and sand bars have decreased by 84% and 67% in hundreds of years
respectively (Schwarz 2022). The sediment deficit and disturbances in upstream
sediment supply due to the power plants or insufficient sediment supply will in long-term
affects the river breeding birds in the entire TBR MDD. We can already conclude that the
hydromorphological state of the rivers has changed severely and investigated bird species
reflect this. Far-away barriers upstream have a significant impact on the area
downstream. This can be seen in the sediment deficiency that was measured and is seen
until today after for example building of last the HPPs on Drava. We are certain that also
other similar barriers upstream have the same effect that is then just multiplying
downstream. Sediment, crucial and vital for a river and shaping of habitats is stopped at
the dams upstream. An integrated sediment management should therefore be in place.

the “Action plan” (Gattermayr et al. 2019)several more threats to river breeding birds are
presented, we are only listing them and do not present them in detail in this report:

8. Water diversion at reservoirs for hydropower plants
9. Plans for new hydropower plants

10. Straightening of river course and disconnection of side branch systems (incl.
floodplain)

11. Additional threats including navigation & agriculture

12. Lack of transboundary cooperation and harmonisation
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4. SUMMARY, CONCLUSIONS AND ACTION RECOMMEN-
DATIONS

4.1 Current status of riverbed breeding birds in TBR Mura-Drava-
Danube in 2021-2022

Bird experts from Slovenia, Croatia and Serbia implemented the first-ever joint near
complete 5-country river breeding bird mapping for the transboundary river corridor
Mura-Drava-Danube (MDD). This report summarizes and combines the findings and
results of three separate final reports by bird experts.

In 2021 and 2022, river bird surveys of selected breeding bird species were conducted in
the MDD riverbed between Cersak (SLO-AT) and Backa Palanka (HR-RS) in a total length
of 550 km. The survey covered almost entirely the main river channels of the MDD TBR,
except the sections of Drava River between the accumulation reservoirs for power plants
(Ormoz, Varazdin, Dubrava) and 77 km of the Danube River between Fajsz (HU) and
Batina/Bezdan (rkm 1510-rkm 1433). The field survey methods used mostly complied
with common minimum standards for riverbed bird census in the TBR MDD area. Target
species of the survey were Little Ringed Plover Charadrius dubius (LRP), Common
Sandpiper Actitis hypoleucos (CS), Common Tern Sterna hirundo (CTER), Little Tern
Sternula albifrons (LTER), Common Kingfisher Alcedo atthis (KIN), Sand Martin Riparia
riparia (SMA) and the Bee-eater Merops apiaster (BEE). More than 2300 data was
collected, digitized and interpreted according to special criteria. Additionally, 1882
existing data for target bird species in the TBR MDD area in Slovenia for the period 2000-
2020 were purchased in the project lifelineMDD. This survey was conducted to assess the
status quo of indicator river birds within the TBR MDD in 2021-2022 and learn from the
distribution pattern and the breeding status of the target species and based on this to
draw conclusions about the status of dynamic river habitats in the MDD corridor.
Breeding distribution maps were prepared for all target species, and population and trend
estimates were made where this was possible.

LRP population size on the 550 km of Mura, Drava and Danube riverbed was estimated at
100-106 pairs with alinear breeding density of 0,18-0,19 pairs/km in period 2021-2022,
and for individual rivers as follows: for the Mura was estimated at 50-74 pairs (0,35-0,52
pairs/km), for the Drava at 21-41 pairs (0,18-0,33 pairs/km) and for the Danube at 6-13
pairs (0,06-0,08 pairs/km), in period 2021-2022. LRP Little Ringed Plover was very
densely distributed only along the lower half of the Mura River and upper part of the
Drava River upstream of Barcs(HU)/Terezino Polje (HR). The highest densities are
reached from Mursko Sredisce to Legrad (rkm 070 to rkm 049), where linear density
reached a record 1.9-2.1 (in 2021) and 1.3-1.4 pairs/km (in 2022), therefore, the
conservation of the Little Ringed Plover population in this stretch is extremely important
for the whole TBR MDD. Results from the Mura riverbed indicate that the breeding of the
LRP depends exclusively on the availability of suitable gravel bars; 43.6 % of all gravel
bars mapped in the Mura riverbed were occupied by LRP in at least one of the study years.
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LRP population trend in the 2008-2022 period was estimated as uncertain. Variations in
numbers detected over time can probably be explained by the availability of suitable
gravel bars.

CTER and LTER population size in the 550 km of MDD riverbed could be estimated at only
a few pairs. During the nesting season in 2022, only one pair of LTER was nesting on the
Drava at Heresznye (187 rkm) and 8 pairs of CTER were nesting in two colonies at Repa$
(rkm 205) and Heresznye (187 rkm). LTER and also CTER can be considered among the
most endangered river bird species in the TBR MDD, therefore, urgently targeted
measures have to be taken. Very likely, the Drava River is important for the population of
terns, nesting on gravel pits very near the river (e.g. Soderica), especially for feeding
during the breeding season. For CTER and LTER a decreasing and most probably
decreasing trend was found on the Drava in the MDD population in the period 2008-2022.

CS population size on the 550 km of Mura, Drava and Danube riverbed was estimated at
61-77 pairs with a linear breeding density of 0,11-0,14 pairs/km in period 2021-2022,
and for individual rivers as follows: for the Mura it was estimated at 51-69 pairs (0,36-
0,49 pairs/km), for the Drava at 8-10 pairs (0,03-0,04 pairs/km) and for the Danube at 0
pairs (0 pairs/km), in period 2021-2022. CS was the most frequently recorded species
but a large part of the observations were without indication of breeding. Distribution
pattern of breeding Common Sandpipers from 2021 and 2022 followed the distribution
pattern of the Little Ringed Plover, with several kilometre long gaps between data on
Drava and the exception that no single breeding pair of the Common Sandpiper were
recorded on the Danube. In 2021 and 2022 more than 80 % of the TBR MDD breeding
pairs of the CS were nesting on the Mura riverbed. The highest breeding densities of the
CS in this survey were found on the Mura River in the river stretch from Mursko Sredisce
to Dekanovec with linear densities of 0.9-1.1 in 2021 and 0.8-1.4 pairs/km in 2022,
respectively. CS overall population trend in the 2008-2022 period was estimated as
uncertain (for Mura and Drava), although on the Mura in Slovenia in the 2008-2022
period was estimated as moderate increase. In the survey in Slovenia, most of the pairs
(81 % in 2021 and 89 % in 2022) selected gravel bars for breeding, while others nested
in side arms, river banks and artificial structures with shingle surface or woody debris.
42.6 % of all gravel bars were occupied by CS in at least one of the study years. The
isolated breeding locations of LRP and CS on the upper heavily regulated Mura are results
of recent river restoration projects (Gosdorf, Sicheldorf, Hrastje-Mota). The gravel bar
surface area determines occupancy probability of both species and has significant effect
on the number of LRP and CS pairs nesting on it. Some of the key nesting locations were
affected by anthropogenic activities, such as gravel excavation, off-road driving and
prolonged recreational use.

KIN population size on the 550 km of Mura, Drava and Danube riverbed was estimated at
194-219 pairs with a linear breeding density of 0,35-0,040 pairs/km in period 2021-
2022, and for individual rivers as follows: for the Mura it was estimated at 43-57 pairs
(0,34-0,37 pairs/km), for the Drava at 81-101 pairs (0,30-0,37 pairs/km) and for the
Danube at 59-72 pairs (0,45-0,52 pairs/km), in the period 2021-2022.
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SMA population size on the 550 km of Mura, Drava and Danube riverbed was estimated
at 6477-9676 pairs (in 61-64 colonies) with a linear breeding density of 11,8-17,6
pairs/km in period 2021-2022, and for individual rivers as follows: for the Mura it was
estimated at 663-876 pairs in 19-21 colonies (density 5,8-5,0 pairs/km), for the Drava at
4591-7979 pairs in 8-13 colonies (density 29,2-16,8 pairs/km) and for the Danube at
871-1183 pairs (6,5-8,8 pairs/km), in the period 2021-2022.

BEE population size on the 550 km of Mura, Drava and Danube riverbed was estimated at
192-467 pairs with a linear breeding density of 0,35-0,85 pairs/km in the period 2021~
2022, and for individual rivers as follows: for the Mura it was estimated at 5-14 pairs
(0,04-0,10 pairs/km), for the Drava at 141-309 pairs (0,52-1,13 pairs/km) and for the
Danube at 46-144 pairs (0,34-1,07 pairs/km), in period 2021-2022.

The surveysin 2021 and 2022 confirmed the national and international importance of the
Mura, Drava and Danube River area between Cersak (SLO) and Backa Palanka (HR) for
selected river bird species.

Information on their occurrence and linear breeding densities along the MDD riverbed
provides valuable clues about the state of the riverine habitats and processes. While the
lower Mura in the section KriZovec-Dekanovec and upstream of the Mura-Drava
confluence at Legrad, the Drava in the section Vizvar/Heresznye-KriZnica and in the
section Legrad-Hlebine and the Danube in the section Aljmas-Borovo, upstream of
Vukovar with predominant natural river flow are characterized by the continuous
occurrence of target species in high densities, long stretches of the upper Mura between
Cersak and Gornja Radgona (rkm 110-145), the Drava from Barcs to Gornje Predrijevo,
upstream of Noskovci (rkm 120-160) and short stretches of the Danube in the area of
Sarengrad-Backa Palanka (rkm 1295-1305) and thearea of Batina/Bezdan (rkm 1420-
1430) hold few characteristic bird species of pristine riverine habitats. Such-mentioned
sections should be considered as priority in planning future river restoration projects. In
addition, results show that restoration projects are essential for connectivity, as in the
heavily regulated upper reaches of the Mura River, indicator bird species were only
recorded in the areas of the lifelineMDD pilot restoration site at Hrastje-Mota or other
previous restoration sites on the Austrian riverbank (Gosdorf, Sicheldorf). River bird
species are good indicators of a dynamic river landscape, so with restoration and
protection measures also many other species benefit.

In the separate reports of three bird experts from Slovenia, Croatia, and Serbia, which are
annexed to this joint report, more detailed results and some additional detailed
information can be found: i) recorded data of other non-target bird species in the TBR
MDD in 2021 and 2022, ii) recorded data of Common Kingfisher outside the Mura
riverbed in Slovenia in 2022 (side arms), iii) recorded data of target bird species in
selected gravel pits (KriZovec near Mura and Soderica near Drava), iv) assessed height of
nesting holes and the nesting walls above the water level for Kingfisher and Sand Martin
nest-sites along the Mura riverbed, etc.
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4.2 Importance and natural potential of the studied area

The bird survey confirmed the national and international importance of the Mura, Drava,
and Danube Rivers between Cersak (SLO) and Backa Palanka (RS) for seven targeted river
bird species. This underpins that app. 6.000-10.000 pairs of nesting Sand Martins, app.
200-450 nesting pairs of European Bee-eaters and app. 195-220 nesting pairs of
Kingfishers are breeding in natural steep banks, and sand and gravel bars and islands
inhabit approximately 100-105 Little Ringed Plovers and 60-80 Common Sandpiper. The
largest colonies of Sand Martins reached 1000 to 1500 pairs on one large steep bank along
the main channel, followed by Bee Eater colonies with some 55-80 pairs. The Croatian
stretch of the Drava in the TBR MDD between Legrad and Ferdinandovec is one of the rare
well-preserved river sections in Europe where the Little Tern is nesting (e.g., Loire in
France, Vistula in Poland, Po in Italy, Sava in Croatia) (Sojanovi¢ et al. 2017). Otherwise,
larger populations of this species live on the coast only. This particularly underlines the
high ecological value and the international importance of the TBR MDD area.

Linear breeding densities for individual species for shorter sections in the MDD riverbed,
i.e, river segments 5 km long (Mura, Drava) and 10 km long (Danube) at some locations
reach record values (Table 13).

Linear densities of Little Ringed Plover breeding pairs on the best survey section(-s) on
the Mura upstream the of the Mura-Drava confluence (BoZi¢ 2022) were higher than those
recorded on most comparable sections of the Central European rivers, where these only
rarely exceed 1 pair/km, mostly on wide, natural or restored stretches of large rivers (see
BoZic¢ & Denac 2010, Arlettaz et al. 2012, Schmidt 2016). Similarly, the linear density of c.
1 pair/km of the Common Sandpiper isrecorded only in one survey section on the lower
Mura, a value characteristic of high-quality sections on a diverse array of rivers, from
alpine to lowlands (see Bozi¢ & Denac 2010, Frithauf & Dvorak 1996, Arlettaz et al. 2012).
Bozic (2022) reports that within or close to the territory of the TBR Mura-Drava-Danube,
similar linear densities of both species as in the most downstream section of the Mura
riverbed were only reported for a few sections of the Drava River between 236 and 180
rkm (mostly in Hungary) and 319-305 rkm in Slovenia (Fenydsi 2005, BoZi¢ & Denac
2010, 2017). Such high densities of breeding pairs only occur in river sections with
numerous extensive and sparsely vegetated gravel bars, most of which are occupied by
several pairs of either or both species. However, exceptional densities along vast natural
river corridors can surpass these values for both species (e.g. Reich 1994, Elas & Meissner
2014).

The Kingfisher densities of well below 1 pair/km on most survey sections in the Mura
riverbed are more typical of the rivers in Central Europe (see BoZi¢ & Denac 2010). These
recorded low values reflect the current prevailing situation along the riverbed studied,
with the main river channel largely regulated by rock ripraps and presumably not
consistent with the great natural potential of the river. Under optimal conditions, the
expected Kingfisher densities would be c. 1 pair/km of the riverbed as found on some of
the large natural rivers (Westermann & Westermann 1998, Griesser 2022).
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Contrasting linear breeding densities of the target species divided in two groups - bar
breeders and bank breeders in the individual 5 km or 10 km survey segments along the
Mura & Drava River or Danube River studied imply a different state of the riverine
habitats and processes on separate parts of the river channel. This pattern can be
ascertained on the two maps with densities of all seven species registered in the MDD
riverbed combined (Figure 8 and Figure 9). The lower Mura between Mursko SrediSce
and Mura-Drava confluence in Legrad and Drava from confluence downstream to
Pitomaca/KriZnica with predominant completely natural river flow clearly stands out,
while long stretches of upper Mura from Cersak to Gornja Radgona and Drava from Barcs
to Gornje Predrijevo upstream of Noskovci obviously hold only few characteristic bird
species of pristine riverine habitats. Such sections should be considered a priority in
planning future river restoration projects. These should focus primarily on large-scale
removal of rock ripraps and other types of lateral embankments but also river sediment

supply.

As reported by BoZi¢ (2022) a considerable number of best-practice examples from
various Central European countries demonstrates a positive effect of such measures on
target species, including a substantial recovery of once depleted breeding populations to
the levels at estimated carrying capacity of the river ecosystem in a short time (Metzner
2002, Petutschnig 2004, Arlettaz et al. 2012, Uhl & Weissmair 2012, Griesser 2022).

4.3 River segments and stretches for protection and restoration
actions in TBR MDD

The recent data on riverbed breeding bird nesting sites, which we obtained in this study
in 2021 and 2022, must be taken into account when preparing a river strategy for the
long-term conservation and improvement of the dynamic corridor of the Mura, Drava and
Danube Rivers throughout the TBR MDD area. Despite the high-water levels in 2021, the
data recorded in 2022 are relevant enough for this purpose.

Based on the data on seven targetriver breeding birds, we would recommend in the future
strategic planning of restoration projects with two objectives.

Based on the collected data on the seven target river nesting birds, we recommend that
the TBR MDD be strategically planned so as to achieve the following two goals in the long
run.

This would mean to define:
[.  prioritised river segments/stretches for protection and conservation actions,

II.  prioritised river segments/stretches for river restoration actions.
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According to the simple analysis of bird breeding data also the most important river
segments with highest density and/or river breeding bird biodiversity (number of
different species) of the rivers Mura, Drava and Danube were identified (Table 14).

1. Prioritised sections for protection and conservation actions

On the one hand those river segments (5km or 10 km) or stretches should be defined,
where significant parts of the population of individual bird species have been identified.
For Sand Martins this would for example besection of the Drava between rkm 190 and
rkm 175 (Ferdinandovac-Pitomaca/KriZnica), where about 30% of the population nested
in 2021. Another example would be;the Little Ringed Plover that reached a breeding
density from 1.0 up to 2.5 breeding pairs per km, in season 2021 on Mura River between
the rkm 60 and rkm 50 (Miklavec-Dekanovec).

The most important river segments with the highest breeding pair densities and/or river
breeding bird biodiversity (number of different species) of the rivers Mura, Drava and
Danube are intense green in Table 14, followed by light green. These intense green
segments or these in colour identical segments, combined into longer river stretches have
to be prioritiesed in the preservation/conservation of natural or near-natural river
segments in the TBR MDD and are based on bird data from 2022 as follows:

i.  on the Mura River between KriZzovec (HR) and Domasinec (HR)/Muraszemenye
(HU) (rkm 045-065) and upstream of the Mura-Drava confluence at Legrad (rkm
000-005);

ii. on the Drava River segments are existing between Ferdinandovac (HR)/
Vizvar/Heresznye(HU) and KriZznica (HR) (rkm 175-190), between Legrad and
Hlebine (rkm 215-235), between Repa$ and Cambina (rkm 200-210) and short
stretches downstream of Dubrava hydropower reservoir/lake (rkm 240-250) and
in the area of Trnovec (rkm 290-295);

iii. one segment on the Danube River in between Aljma$ and Borovo, upstream of
Vukovar (rkm 1340-1380).

These stretches represent the sensitive breeding areas for river birds; therefore,
recreational use should be strictly regulated, including the use of motor-boats. According
to the “Action plan” (Gattermayr et al. 2019) in objective 9, reducing the impact of human
disturbance due to recreational activities along the river and, particulary action 30 :
“Establishing protected zones (“no-go” areas”) are ofvery high priority. Within protected
areas highly sensitive and ecologically important zones. especially for breeding birds, can
be found. These zones are important retreats and should be declared as “no-go” areas for
visitors. Relevant species are in particular breeding sites of colony breeders (e.g. Little
and Common Tern, Sand Martin).”

2. Prioritised sections for river restoration actions

For futureriver restoration actions we must also identify specific river segments, where
we found only a few or no breeding riverbed bird species, which are indicators of river
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dynamics. Such longer river stretches defined based on bird census in 2022 are coloured
in red in Table 14 and are as follows:

i.  long stretche of the upper Mura between CerSak and Gornja Radgona (rkm 110-
145);
ii.  Drava from Barcs to Gornje Predrijevo upstream of Noskovci (rkm 120-160) and
iii.  short stretches of the Danube in the area of Sarengrad-Bac¢ka Palanka (rkm1295-
1305) and
iv.  also, the area of Batina/Bezdan (rkm 1420-1430) hold only few characteristic bird
species of pristine riverine habitats.

We recommend these river stretches to be considered as a priority in planning future
river restoration projects.

Large scale river restoration is the most effective measure to improve sediment balance
and hydro-morphological conditions and thus to stop river and floodplain degradation.
This is also the reason why we defined longer stretches of the MDD river corridor, which
require river dynamics restoration actions/projects. based on the collected data on
nesting indicator river birds, in the very near future.

For the long-term preservation of riverbed breeding bird populations in the TBR MDD
area, it is necessary to ensure the existence of their specific habitats - gravel bars and
steep banks. This, however, strongly depends on the sediment in the river. Therefore, for
the river breeding birds the most important restoration actions are those that include
sediment management activities and ensure the constant input of gravel into the river.
Maybe we should also think about the removal of some barriers to ensure connectivity for
sediment and for fishes as well.

4.4 General conclusions, data gaps and uncertainties & need for
actions and future research

1. Concretisation of the plan for river restoration projects in TBR MDD and later
implementation (include also the land ownership information!).

Based on the results of the study on birds, together with other project studies, the
planning of areas in the TBR MDD, which are suitable and a priority for restoration
projects, must be carried out. An important and often time-consuming step before the
implementation of restoration measures in reality (in the field) is knowing the ownership
of these proposed areas for the potential restoration based on project studies. For the
purpose of verifying the feasibility of restoration projects in reality in these potential
areas, in the first phase it is absolutely necessary to prepare an ownership review for
potential priority areas in the TBR MDD. Experience shows that approvals for the
implementation of projects in nature are probably the easiest and fastest to be obtained
in areas where the ownership is mainly public/state.
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2. In this bird study the first joint (nearly) complete river bird census/mapping/
monitoring of breeding river birds in 5-country Biosphere Reserve Mura-Drava-Danube
and with the common minimum standards (ToR) was conducted, in 2021 and 2022
respectively. Also, the unified form (attribute table) of data collection in the digital layer
for use from now on was defined.

This standardized methodology and data forms should also be taken into account in all
future river bird census/mapping/monitoring in the TBR MBB. A TBR-wide river bird
monitoring should be conducted regularly as only in this way a good and crucial basis for
monitoring the population trend of indicator bird species and all further conservation
activities can be obtained. In order to improve the current bird monitoring ToR, we
recommend that the entire river course of Mura, Drava and Danube should be included in
a regular TBR MDD bird monitoring, i.e., also the upper reaches of the Hungarian
Danube of the TBR MDD between rkm 1425-1510, which wasn't surveyed in 2021 and
2022. Based on the field observations and results from 2021 and 2022, we recommend
that the census/monitoring period should be shortened, so that the census/monitoring
period in the TBR MDD is standardized between the end of April and the first third of
July. The reports of experts showed that later in July the migrations of some species of
birds already begin (e.g., Common Sandpiper as reported by RadiSi¢ 2022). Overall long-
term bird monitoring across the TBR MDD would be a value added to recognise long-term
tendencies and allow for monitoring effects of changes in hydromorphology or other
factors.

3. In the bird survey in 2021 and 2022, Little Tern and Common Terns were nesting in
one respectively two colonies at Repas (rkm 205) and/or Heresznye (187 rkm) only at
the Drava in the entire TBR MDD. The common Tern, right after the Little Tern, can be
considered among the most endangered river bird species in TBR MDD. Therefore,
urgently targeted measures have to be taken for both species.

The recommendation is to conduct a study to assess the impact of hydropeaking on
Terns and other bar breeding birds as well as the benthic invertebrate fauna (bird food)

downstream the last power plant on the Drava (Donja Dubrava). Based on the study
results, efforts should be made to find measures to mitigate the impacts during the time
of Tern nesting. The managers of the protected area must ensure that the gravel
bars/islands with Tern nesting sites are quiet (without human disturbance) during the
entire time of nesting and rearing of young.

4. This bird study shows that the Drava section between Barcs (HU)/Terezino Polje (HR)
and the confluence of the Drava and the Danube is characterised by a lack of bar
breeding birds, in 2021 and 2022. The reason may be the lack of gravel bars and islands
in this stretch or there is at least a lack of sediment due to different reasons. It is also
possible that this is a consequence of different disturbances, e.g., high water level or
human disturbance, that prevent nesting on the existing gravel bars. LifelineMDD
sediment balance and transport study for the TBR MDD (Kl6sch et al. 2022) reports, that
in Terezino Polje (HR) or Barcs (HU) there is a drastic situation with the riverbed incision,
where over the last 96 years the riverbed incised 2.7 m, which translates to a rate of 2.8
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cm per year. Not only that, Klosch et al. (2022) also found that at five out of six study
points (locations) in the entire section between Terezino Polje and the Drava-Danube
confluence, the riverbed incision was 0,6-2,0 cm per year.

5. Survey of the carrying capacity of the TBR MDD for indicator bar breeders and bank
breeders (e.g. inventory of the number and size of gravel/sand bars and steep banks in
the TBR MDD), if possible every 5-10 years and comparison between years). Habitat
structures, especially gravel bars/islands and river banks, are very important for the
targeted bird species for which we conducted the first joint near complete and
standardised river bird census/mapping in the TBR MDD. Nevertheless, in this study all
potential gravel bars and steep walls were not systematically mapped. This should be
done in future studies/projects.

6. There is still a lack of data on the distribution of target bird species along the side
arms/branches, backwaters and main tributaries in the area of the TBR MDD. This gap
should be filled in the future. It should be emphasized that, unlike the previous two target
species, the Table 10 given above does not constitute estimates of the total number of
breeding pairs in the area of the Mura, Drava and Danube River studied in the TBR MDD
as the Kingfisher distribution is not entirely limited to the main river channel. Grlica
(2022) also emphasized this when he wrote in his report, that the actual number of
Kingfishers can be up to 50% higher because not all river branches are monitored and
nests are often hidden, so they are easy to overlook. These are also confirmed in results
of the study in the target area in Slovenia by Bozi¢ (2022), where an additional survey of
different localities outside the main river channel in 2022, resulted in 18 registrations.

7. Conduct an inventory of river bird species on all gravel pits in the immediate vicinity of
the Mura, Drava and Danube rivers in the TBR MDD, as it turned out that they can host a
significant part of the population, e.g. Common tern, which in the past nested on the river
course (Kralj etal. 2019) and probably moved because of the fluctuation of the water lever
due to hydropower plants and because of human disturbances.

8. A systematic inventory of threats (where & what type of threats) to river breeding birds
in the TBR MDD along the entire stretch of rivers Mura, Drava, and Danube, and
assessment of the degree threats of the tourism and recreation to nesting on gravel bars.

9. The importance of the Drava River, particularly for bar breeding birds is probably
underestimated and higher than indicated in this study as the survey there was carried
out by only two persons, in contrary, with the Slovenian Mura, where 4 persons carried
out the survey. Moreover, total length of the Drava for the bird census was significantly
longer than the length of the Mura, and the dimensions (width) of the river were also
greater than on the Mura, which maked the census more difficult. Therefore, in the future
the survey methodology maybe can be further upgraded and standardized in this area as
well.
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6. ANNEXES / APPENDIX

Annex 6.1 - Bozic (2022)

BoZi¢, L. (2022): Census of selected riverbed breeding bird species on the Mura River between
Cersak (SLO) and Dekanovec (HR). Final report. Project »Protecting and restoring ecological
connectivity in the Mura-Drava-Danube river corridor through cross-sectoral cooperationg,
lifelineMDD (DTP33082.3lifelineMDD). DOPPS, Ljubljana. Contractor: Institute of the Republic of
Slovenia for Nature Conservation, Ljubljana. 74 p. (PDF + including digital layers)

Annex 6.2 - Grlica (2022)

Grlica, D. (2022): Final river birds breeding report for Croatia. Project »Protecting and restoring
ecological connectivity in the Mura-Drava-Danube river corridor through cross-sectoral
cooperationg, lifelineMDD (DTP33082.3lifelineMDD). Natural History Society Drava, Ljubljana.
Contractor: WWF Adria, Zagreb. 59 p. (PDF + including digital layers)

Annex 6.3 - Radisic (2022)

Radisi¢, D. (2022): River bird survey on the Danube in Serbia (1298-1433 river kilometers). Final
report. Project »Protecting and restoring ecological connectivity in the Mura-Drava-Danube river
corridor through cross-sectoral cooperation«, lifelineMDD (DTP33082.3lifelineMDD). The
University of Novi Sad, Faculty of Science, Department for Biology and Ecology, Novi Sad.
Contractor: Institute for Nature Conservation of Vojvodina Province, Novi Sad. 24 p. (PDF +
including digital layers)

Appendix 6.4: Datasets stored in the digital layer (.shp files)
e lifelineMDD_birds_2021, (separate file)
e lifelineMDD_birds_2022, (separate file)
e lifelineMDD_birds_2022_additional. (separate file)
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Appendix 6.5: Terms of Reference (ToR)

Terms of Reference (ToR) for 1st river breeding bird report/mapping in

5-Transboudary Biosphere Reserve Mura - Drava - Danube (TBR MDD)

1. Monitoring requirements:

1 monitoring round per year (total 2 monitoring round in 2021 and 2022)
within the wider monitoring time frame (end of April- July):

In case of unfavourable weather or water levels, the visit must be optimised
to make sure birds can already be nesting, or repeated later, under
favourable conditions

Monitoring done at least 10 days after high water levels (if possible, based
on weather conditions and water levels)

2. Monitoring time frame:

2021 (end of April - July)
2022 (end of April- July)

3. Monitored area:

River Mura (SI-AT, IRSNC): from Sentilj/Spielfeld to Dekanovec (a tributary
of the Big Krka)

River Mura (HR-HU): from Dekanovec to Mura-Drava confluence (Legrad)
(0-49rkm)

River Drava (HR-HU): from Lovrecan - Ormoz- Svibovec to Varazdin, and
downstream of Donja Dubrava to the Drava-Danube confluence

gravel pit Soderica

River Danube (HR): from Batina to Ilok, right river bank

River Danube (RS): from Bezdan to Backa Palanka (Ilok), left river bank

4. Monitored bird species:

Little Tern (Sternula albifrons)

Common Tern (Sterna hirundo)

Little-ringed Plover (Charadrius dubius)

Common Sandpiper (Actitis hypoleucos)

Sand Martin (Riparia riparia)

Common Kingfisher (Alcedo atthis)

European Bee-Eater (Merops apiaster)

Additional species will be defined on the joint meeting of all experts (e.g.
White-tailed eagle (Haliaeetus albicilla), black stork (Ciconia nigra) etc.)
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5. Meetings of client and project partners:

selected client and relevant project partners will meet before the
monitoring starts (May 2021) virtually (via zoom or any other platform)
project partner and the selected client will meet after each monitoring
round is done to ensure all relevant sites are checked (due to situation the
meetings could be held virtually) - in case of meetings in person, travel
costs for 2 meetings the expert are to be included in the offer

meetings will be held by each country (Croatia, Serbia or Slovenia),
probably on-line

6. Equipment:

monitoring done by vessels (electro boat or similar vessel that will not
disturb the birds)

gravel pit Soderica to be checked by foot

good quality camera and GPS

GIS programme and similar tools

all equipment used during monitoring and processing of data to be secured
by the client

7. Collection of data:

client should use unified data collecting table (monitoring and additional
data) included as Attachment no. 2
GPS coordinate recording is mandatory for each nesting pair/nest of the
target species or in the case of the nesting target species in colony, the GPS
coordinate of the start and end point must be recorded,
it is desirable to record target species with GPS coordinates also if target
species do not nest. In the case not doing so, the total number of non-nesting
specimens of target species in concrete section of the river must be
recorded (section in a way - (a) from river km to river km, b) or from
settlement to settlement must be recorded)
if feasible, zero data should also be recorded during the censuses (for
example, if a gravel/steep bank where little ringed plover/kingfisher are
expected is inspected, thus should be noted that the species was not present
- date, location, name and surname of leg. & det. should be noted)
all selected clients should collect photo data (with GPS coordinates and time
the photo was taken) of breeding sites (vegetation & water edge line
(overview & detailed photos)) and river training infrastructure near each
breeding site

o locations of recorded target bird species are recorded by GPS,

recording on orthophoto or satellite maps at a scale (e.g., 1:5.000)
that fits best to the river dimensions
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data must be submitted in ESRI .shp format in WGS 84 (degrees,
decimal)

for the collection of photos of breeding sites, locations (if possible
with information on the coordinates of the photograph) where the
species was observed have to be taken

the time on the GPS and the time on the camera should be
coordinated before the start of each inventory

for each location, a photo is taken up close (so that the vegetation
and water level are visible) and a photo from the distance so that any
river infrastructure near the nesting site is also observed /noted

8. Reports and deadlines:
- 2 datareports have to be prepared in English (with summary in national):

a) Istreportto be delivered until 15t of September 2021
b) final river bird breeding report to be delivered by 20t of August 2022

reports to include maps and raw data (data collection table)
1streport to be prepared in Croatian with and English summary
final river bird breeding report repert to be prepared in English (the
official language of the Interreg Danube Transnational Program
projects) with an extended summary in Croatian

- in the final river bird breeding report the client should also provide an
expert assessment of the habitat status with a description of a number of
key habitat/nesting parameters, with regard to river sediments and
structures (gravel, sand, wall...). The aim of this is to assess the connection
between river sediments (gravel, sand...) and the choice of nesting sites of

target bird species

©)

the final river bird breeding report is a study that contains a
synthesis of conducted monitoring visits with expert interpretation
of results, an assessment of the population status for each species
for the period 2021 and 2022 and an argumentation of the results of
conducted censuses

for the purposes of preparing the synthesis report of the three
countries, the final river bird breeding report will have a
harmonized structure. A harmonized, more detailed structure and
scope of the content of the report will be determined by the
contracting authority subsequently, but no later than June 2021

- both reports have to be texts in MS Word or compatible format
- spreadsheet data has to be in MS Excel or compatible format
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- spatial database in ESRI .shp format in WGS 84 (degrees, decimal) with
attached metadata, which will contain the points where the species was
recorded

- raster images (photos of bird locations, sketches, etc.) in JPEG or BMP; GIF
or PNG format

- theclient shall submit to the contracting authority two copies of each report
with textual and graphic work

- all data must also be delivered in digital form as well

- both reports must indicate they were produced in the lifelineMDD project
(DTP3-308-2.3-lifelineMDD)

81



“)

HiteIrecy n

Danube Transnational Programme

Appendix 6.6: Linear density (pairs per 10 km) of the seven target bird species for eight river segments (after Schwarz 2022) in
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Mura, Drava and Danube Rivers corridor, based on registrations of breeding pairs in season 2022

River Section River Little Common | Common | Little European | Common Sandmartin
Length Ringed Sandpiper | Tern Tern | Bee-eater | Kingfisher
Plover

Mura I Cersak/Spielfeld - 58 0,34 2,07 0,00 0,00 0,00 0,21 17,24
Croatian border

Mura II Croatian border - 40 8,50 8,00 0,00 0,00 0,00 5,00 65,50
Hungarian border

Mura III Hungarian border - 45 1,33 2,44 0,00 0,00 1,11 3,11 91,78
Drava confluence

Draval Ormoz - Mura 75 1,60 1,07 0,00 0,00 0,40 3,20 33,33
confluence

Drava Il Mura confluence - 50 3,00 0,40 1,60 0,20 13,40 3,80 306,00
Heresznye

Drava III Heresznye - Danube 185 0,76 0,00 0,00 0,00 3,84 3,14 151,95
confluence

Danube I Sio confluence - Drava 43 0,93 0,00 0,00 0,00 0,00 6,98 0,00
confluence

Danube II Drava confluence - 83 0,48 0,00 0,00 0,00 5,54 4,70 99,16
Backa Palanka

TOGETHER Cersak - Backa palanka 550 0,17 0,12 0,01 0,00 0,35 0,39 112,53

550 km MDD
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Appendix 6.7: Tables with breeding sites & breeding pairs numbers per species in
550 km riverbed of Mura, Drava and Danube in TBR MDD

English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Sandpiper | Actitis hypoleucos 122 3.07.2021 1 1 DRA310-315
Common Sandpiper | Actitis hypoleucos 60 30.06.2021 1 1 MURO000-005
Common Sandpiper | Actitis hypoleucos 63 30.06.2021 1 2 MURO000-005
Common Sandpiper | Actitis hypoleucos 51 30.06.2021 1 2 MURO010-015
Common Sandpiper | Actitis hypoleucos 52 30.06.2021 1 2 MURO010-015
Common Sandpiper | Actitis hypoleucos 44 30.06.2021 1 1 MURO020-025
Common Sandpiper | Actitis hypoleucos 48 30.06.2021 1 2 MURO020-025
Common Sandpiper | Actitis hypoleucos 39 30.06.2021 1 2 MURO025-030
Common Sandpiper | Actitis hypoleucos 43 30.06.2021 1 2 MURO025-030
Common Sandpiper | Actitis hypoleucos 28 30.06.2021 1 2 MURO035-040
Common Sandpiper | Actitis hypoleucos 29 30.06.2021 1 1 MURO035-040
Common Sandpiper | Actitis hypoleucos 19 30.06.2021 1 1 MURO040-045
Common Sandpiper | Actitis hypoleucos 22 30.06.2021 1 2 MURO040-045
Common Sandpiper | Actitis hypoleucos 24 30.06.2021 1 1 MURO040-045
Common Sandpiper | Actitis hypoleucos 25 30.06.2021 1 3 MURO040-045
Common Sandpiper | Actitis hypoleucos 189 29.04.2021 1 1 MURO045-050
Common Sandpiper | Actitis hypoleucos 8 30.06.2021 1 2 MURO045-050
Common Sandpiper | Actitis hypoleucos 10 30.06.2021 1 1 MURO045-050
Common Sandpiper | Actitis hypoleucos 12 30.06.2021 1 2 MUR045-050
Common Sandpiper | Actitis hypoleucos 15 30.06.2021 1 2 MUR045-050
Common Sandpiper | Actitis hypoleucos 154 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 156 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 165 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 172 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 175 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 179 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 184 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 187 29.04.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 67 9.06.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 68 9.06.2021 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 142 29.04.2021 1 1 MURO055-060
Common Sandpiper | Actitis hypoleucos 149 29.04.2021 1 1 MURO055-060
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Sandpiper | Actitis hypoleucos 43 9.06.2021 1 1 MURO055-060
Common Sandpiper | Actitis hypoleucos 49 9.06.2021 1 1 MURO055-060
Common Sandpiper | Actitis hypoleucos 58 9.06.2021 1 1 MURO055-060
Common Sandpiper | Actitis hypoleucos 87 29.04.2021 1 1 MURO060-065
Common Sandpiper | Actitis hypoleucos 107 29.04.2021 1 1 MURO060-065
Common Sandpiper | Actitis hypoleucos 112 29.04.2021 1 1 MURO060-065
Common Sandpiper | Actitis hypoleucos 19 9.06.2021 1 1 MURO060-065
Common Sandpiper | Actitis hypoleucos 34 9.06.2021 1 2 MURO060-065
Common Sandpiper | Actitis hypoleucos 64 29.04.2021 1 1 MURO065-070
Common Sandpiper | Actitis hypoleucos 70 29.04.2021 1 1 MURO065-070
Common Sandpiper | Actitis hypoleucos 14 9.06.2021 1 1 MURO065-070
Common Sandpiper | Actitis hypoleucos 52 29.04.2021 1 1 MURO070-075
Common Sandpiper | Actitis hypoleucos 62 10.06.2021 1 1 MURO070-075
Common Sandpiper | Actitis hypoleucos 3 29.04.2021 1 1 MURO075-080
Common Sandpiper | Actitis hypoleucos 10 29.04.2021 1 1 MURO075-080
Common Sandpiper | Actitis hypoleucos 25 29.04.2021 1 1 MURO075-080
Common Sandpiper | Actitis hypoleucos 47 10.06.2021 1 2 MURO075-080
Common Sandpiper | Actitis hypoleucos 50 10.06.2021 1 1 MURO075-080
Common Sandpiper | Actitis hypoleucos 203 25.04.2021 1 1 MURO080-085
Common Sandpiper | Actitis hypoleucos 216 25.04.2021 1 1 MURO080-085
Common Sandpiper | Actitis hypoleucos 221 25.04.2021 1 1 MURO080-085
Common Sandpiper | Actitis hypoleucos 1 29.04.2021 1 1 MURO080-085
Common Sandpiper | Actitis hypoleucos 23 10.06.2021 1 1 MUR085-090
Common Sandpiper | Actitis hypoleucos 170 25.04.2021 1 1 MUR090-095
Common Sandpiper | Actitis hypoleucos 11 10.06.2021 1 1 MUR090-095
Common Sandpiper | Actitis hypoleucos 95 25.04.2021 1 1 MUR105-110
Common Sandpiper | Actitis hypoleucos 97 25.04.2021 1 1 MUR105-110
Common Sandpiper | Actitis hypoleucos 60 25.04.2021 1 1 MUR120-125
Common Sandpiper | Actitis hypoleucos 49 25.04.2021 1 1 MUR125-130
Common Sandpiper | Actitis hypoleucos 5 4.06.2021 1 1 MUR140-145
Common Sandpiper | Actitis hypoleucos 6 4.06.2021 1 1 MUR140-145
Common Sandpiper | Actitis hypoleucos 8 1.07.2021 1 1 DRA245-250
Common Sandpiper | Actitis hypoleucos 132 3.07.2021 1 1 DRA290-295
Common Sandpiper | Actitis hypoleucos 9 11.06.2022 1 1 DRA245-250
Common Sandpiper | Actitis hypoleucos 46 11.06.2022 1 1 DRA220-225
Common Sandpiper | Actitis hypoleucos 72 11.06.2022 1 1 DRA185-190
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Sandpiper | Actitis hypoleucos 1 19.06.2022 1 1 DRA320-315
Common Sandpiper | Actitis hypoleucos 2 19.06.2022 1 1 DRA320-315
Common Sandpiper | Actitis hypoleucos 6 19.06.2022 1 1 DRA310-315
Common Sandpiper | Actitis hypoleucos 8 19.06.2022 1 1 DRA310-315
Common Sandpiper | Actitis hypoleucos 9 19.06.2022 1 1 DRA310-315
Common Sandpiper | Actitis hypoleucos 12 19.06.2022 1 1 DRA290-295
Common Sandpiper | Actitis hypoleucos 19 19.06.2022 1 1 DRA290-295
Common Sandpiper | Actitis hypoleucos 92 12.06.2022 1 1 MURO045-050
Common Sandpiper | Actitis hypoleucos 93 12.06.2022 1 2 MURO045-050
Common Sandpiper | Actitis hypoleucos 96 12.06.2022 1 2 MURO045-050
Common Sandpiper | Actitis hypoleucos 98 12.06.2022 1 2 MURO040-045
Common Sandpiper | Actitis hypoleucos 100 12.06.2022 1 1 MURO040-045
Common Sandpiper | Actitis hypoleucos 102 12.06.2022 1 3 MURO035-040
Common Sandpiper | Actitis hypoleucos 104 12.06.2022 1 1 MURO035-040
Common Sandpiper | Actitis hypoleucos 122 12.06.2022 1 1 MURO020-025
Common Sandpiper | Actitis hypoleucos 126 12.06.2022 1 1 MURO005-010
Common Sandpiper | Actitis hypoleucos 137 12.06.2022 1 2 MURO000-005
Common Sandpiper | Actitis hypoleucos 1 25.04.2022 1 1 MUR140-145
Common Sandpiper | Actitis hypoleucos 36 25.04.2022 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 148 25.04.2022 1 1 MUR105-110
Common Sandpiper | Actitis hypoleucos 151 25.04.2022 1 1 MUR105-110
Common Sandpiper | Actitis hypoleucos 5 26.04.2022 1 1 MURO090-095
Common Sandpiper | Actitis hypoleucos 15 26.04.2022 1 1 MUR090-095
Common Sandpiper | Actitis hypoleucos 24 26.04.2022 1 1 MUR085-090
Common Sandpiper | Actitis hypoleucos 49 26.04.2022 1 1 MUR085-090
Common Sandpiper | Actitis hypoleucos 74 26.04.2022 1 1 MUR080-085
Common Sandpiper | Actitis hypoleucos 80 26.04.2022 1 1 MUR080-085
Common Sandpiper | Actitis hypoleucos 101 26.04.2022 1 1 MUR080-085
Common Sandpiper | Actitis hypoleucos 107 26.04.2022 1 1 MURO075-080
Common Sandpiper | Actitis hypoleucos 108 26.04.2022 1 1 MUR080-085
Common Sandpiper | Actitis hypoleucos 113 26.04.2022 1 1 MURO075-080
Common Sandpiper | Actitis hypoleucos 7 28.04.2022 1 1 MUR065-070
Common Sandpiper | Actitis hypoleucos 8 28.04.2022 1 1 MUR065-070
Common Sandpiper | Actitis hypoleucos 12 28.04.2022 1 1 MURO065-070
Common Sandpiper | Actitis hypoleucos 44 28.04.2022 1 1 MURO060-065
Common Sandpiper | Actitis hypoleucos 45 28.04.2022 1 1 MURO060-065
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Sandpiper | Actitis hypoleucos 48 28.04.2022 1 1 MURO060-065
Common Sandpiper | Actitis hypoleucos 61 28.04.2022 1 1 MURO055-060
Common Sandpiper | Actitis hypoleucos 98 28.04.2022 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 118 28.04.2022 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 131 28.04.2022 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 67 6.06.2022 1 1 MUR120-125
Common Sandpiper | Actitis hypoleucos 97 6.06.2022 1 1 MUR105-110
Common Sandpiper | Actitis hypoleucos 9 7.06.2022 1 1 MUR090-095
Common Sandpiper | Actitis hypoleucos 39 7.06.2022 1 1 MURO085-090
Common Sandpiper | Actitis hypoleucos 66 7.06.2022 1 1 MURO075-080
Common Sandpiper | Actitis hypoleucos 13 12.06.2022 1 1 MURO065-070
Common Sandpiper | Actitis hypoleucos 21 12.06.2022 1 1 MURO060-065
Common Sandpiper | Actitis hypoleucos 44 12.06.2022 1 2 MURO055-060
Common Sandpiper | Actitis hypoleucos 56 12.06.2022 1 1 MURO055-060
Common Sandpiper | Actitis hypoleucos 72 12.06.2022 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 76 12.06.2022 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 84 12.06.2022 1 1 MURO050-055
Common Sandpiper | Actitis hypoleucos 99 12.06.2022 1 2 MURO050-055
Common Kingfisher Alcedo atthis 0DO05 8.07.2021 1 1 DAN1295-1300
Common Kingfisher Alcedo atthis 132 22.07.2021 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 127 22.07.2021 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 126 22.07.2021 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 138 22.07.2021 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 99 21.07.2021 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 75 15.06.2021 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 76 15.06.2021 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 77 15.06.2021 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 79 15.06.2021 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 80 15.06.2021 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 105 21.07.2021 1 1 DAN1330-1340
Common Kingfisher Alcedo atthis 101 21.07.2021 1 1 DAN1330-1340
Common Kingfisher Alcedo atthis 64 15.06.2021 1 1 DAN1330-1340
Common Kingfisher Alcedo atthis 115 21.07.2021 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 59 15.06.2021 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 63 15.06.2021 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 46 14.06.2021 1 1 DAN1350-1360
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 47 14.06.2021 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 52 15.06.2021 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 56 15.06.2021 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 57 15.06.2021 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 70 15.07.2021 1 1 DAN1360-1370
Common Kingfisher Alcedo atthis 74 15.07.2021 1 1 DAN1360-1370
Common Kingfisher Alcedo atthis 93 15.07.2021 1 1 DAN1360-1370
Common Kingfisher Alcedo atthis 39 14.06.2021 1 1 DAN1360-1370
Common Kingfisher Alcedo atthis 42 14.06.2021 1 1 DAN1360-1370
Common Kingfisher Alcedo atthis 44 14.07.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 0D22 15.07.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 90 15.07.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 29 14.06.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 30 14.06.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 31 14.06.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 32 14.06.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 33 14.06.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 35 14.06.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 36 14.06.2021 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 46 14.07.2021 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 56 14.07.2021 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 22 14.06.2021 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 25 14.06.2021 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis SPRUDO8 14.07.2021 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 63 14.07.2021 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 16 14.06.2021 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 20 14.06.2021 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 21 14.06.2021 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 0D11 14.07.2021 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 9 14.06.2021 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 10 14.06.2021 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 12 14.06.2021 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 13 14.06.2021 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 0D05_a 13.07.2021 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 0D08 13.07.2021 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 3 14.06.2021 1 1 DAN1410-1420
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 5 14.06.2021 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 6 14.06.2021 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 0oD02 13.07.2021 1 1 DAN1420-1430
Common Kingfisher Alcedo atthis 77 11.06.2021 1 1 DRA005-010
Common Kingfisher Alcedo atthis 78 11.06.2021 1 1 DRA005-010
Common Kingfisher Alcedo atthis 73 11.06.2021 1 1 DRA010-015
Common Kingfisher Alcedo atthis 74 11.06.2021 1 1 DRA010-015
Common Kingfisher Alcedo atthis 71 11.06.2021 1 1 DRA020-025
Common Kingfisher Alcedo atthis 65 9.06.2021 1 1 DRA035-040
Common Kingfisher Alcedo atthis 66 11.06.2021 1 1 DRA035-040
Common Kingfisher Alcedo atthis 68 11.06.2021 1 1 DRA035-040
Common Kingfisher Alcedo atthis 64 9.06.2021 1 1 DRA040-045
Common Kingfisher Alcedo atthis 61 9.06.2021 1 1 DRA050-055
Common Kingfisher Alcedo atthis 59 9.06.2021 1 1 DRA055-060
Common Kingfisher Alcedo atthis 60 9.06.2021 1 1 DRA055-060
Common Kingfisher Alcedo atthis 49 9.06.2021 1 1 DRA060-065
Common Kingfisher Alcedo atthis 51 9.06.2021 1 1 DRA060-065
Common Kingfisher Alcedo atthis 52 9.06.2021 1 1 DRA060-065
Common Kingfisher Alcedo atthis 55 9.06.2021 1 1 DRA060-065
Common Kingfisher Alcedo atthis 56 9.06.2021 1 1 DRA060-065
Common Kingfisher Alcedo atthis 57 9.06.2021 1 1 DRA060-065
Common Kingfisher Alcedo atthis 48 9.06.2021 1 1 DRA065-070
Common Kingfisher Alcedo atthis 40 9.06.2021 1 1 DRA080-085
Common Kingfisher Alcedo atthis 34 9.06.2021 1 1 DRA085-090
Common Kingfisher Alcedo atthis 26 9.06.2021 1 1 DRA090-095
Common Kingfisher Alcedo atthis 27 9.06.2021 1 1 DRA090-095
Common Kingfisher Alcedo atthis 21 8.06.2021 1 1 DRA105-110
Common Kingfisher Alcedo atthis 22 8.06.2021 1 1 DRA105-110
Common Kingfisher Alcedo atthis 19 8.06.2021 1 1 DRA110-115
Common Kingfisher Alcedo atthis 20 8.06.2021 1 1 DRA110-115
Common Kingfisher Alcedo atthis 17 8.06.2021 1 1 DRA120-125
Common Kingfisher Alcedo atthis 16 8.06.2021 1 1 DRA125-130
Common Kingfisher Alcedo atthis 14 8.06.2021 1 1 DRA140-145
Common Kingfisher Alcedo atthis 118 2.07.2021 1 1 DRA165-170
Common Kingfisher Alcedo atthis 119 2.07.2021 1 1 DRA165-170
Common Kingfisher Alcedo atthis 111 2.07.2021 1 1 DRA170-175
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 112 2.07.2021 1 1 DRA170-175
Common Kingfisher Alcedo atthis 115 2.07.2021 1 1 DRA170-175
Common Kingfisher Alcedo atthis 116 2.07.2021 1 1 DRA170-175
Common Kingfisher Alcedo atthis 117 2.07.2021 1 1 DRA170-175
Common Kingfisher Alcedo atthis 102 2.07.2021 1 1 DRA175-180
Common Kingfisher Alcedo atthis 103 2.07.2021 1 1 DRA175-180
Common Kingfisher Alcedo atthis 109 2.07.2021 1 1 DRA175-180
Common Kingfisher Alcedo atthis 110 2.07.2021 1 1 DRA175-180
Common Kingfisher Alcedo atthis 98 2.07.2021 1 1 DRA180-185
Common Kingfisher Alcedo atthis 100 2.07.2021 1 1 DRA180-185
Common Kingfisher Alcedo atthis 101 2.07.2021 1 1 DRA180-185
Common Kingfisher Alcedo atthis 84 2.07.2021 1 1 DRA185-190
Common Kingfisher Alcedo atthis 90 2.07.2021 1 1 DRA185-190
Common Kingfisher Alcedo atthis 78 2.07.2021 1 1 DRA195-200
Common Kingfisher Alcedo atthis 79 2.07.2021 1 1 DRA195-200
Common Kingfisher Alcedo atthis 82 2.07.2021 1 1 DRA195-200
Common Kingfisher Alcedo atthis 68 1.07.2021 1 1 DRA205-210
Common Kingfisher Alcedo atthis 73 1.07.2021 1 1 DRA205-210
Common Kingfisher Alcedo atthis 62 1.07.2021 1 1 DRA210-215
Common Kingfisher Alcedo atthis 56 1.07.2021 1 1 DRA215-220
Common Kingfisher Alcedo atthis 59 1.07.2021 1 1 DRA215-220
Common Kingfisher Alcedo atthis 60 1.07.2021 1 1 DRA215-220
Common Kingfisher Alcedo atthis 44 1.07.2021 1 1 DRA220-225
Common Kingfisher Alcedo atthis 46 1.07.2021 1 1 DRA220-225
Common Kingfisher Alcedo atthis 47 1.07.2021 1 1 DRA220-225
Common Kingfisher Alcedo atthis 49 1.07.2021 1 1 DRA220-225
Common Kingfisher Alcedo atthis 36 1.07.2021 1 1 DRA225-230
Common Kingfisher Alcedo atthis 39 1.07.2021 1 1 DRA225-230
Common Kingfisher Alcedo atthis 43 1.07.2021 1 1 DRA225-230
Common Kingfisher Alcedo atthis 31 1.07.2021 1 1 DRA230-235
Common Kingfisher Alcedo atthis 34 1.07.2021 1 1 DRA230-235
Common Kingfisher Alcedo atthis 35 1.07.2021 1 1 DRA230-235
Common Kingfisher Alcedo atthis 26 1.07.2021 1 1 DRA235-240
Common Kingfisher Alcedo atthis 27 1.07.2021 1 1 DRA235-240
Common Kingfisher Alcedo atthis 66 30.06.2021 1 1 DRA235-240
Common Kingfisher Alcedo atthis 18 1.07.2021 1 1 DRA240-245
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 20 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 22 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 1 1.07.2021 1 1 DRA250-255
Common Kingfisher Alcedo atthis 59 30.06.2021 1 1 MURO000-005
Common Kingfisher Alcedo atthis 61 30.06.2021 1 1 MUR000-005
Common Kingfisher Alcedo atthis 64 30.06.2021 1 1 MURO000-005
Common Kingfisher Alcedo atthis 55 30.06.2021 1 1 MUR005-010
Common Kingfisher Alcedo atthis 56 30.06.2021 1 1 MUR005-010
Common Kingfisher Alcedo atthis 57 30.06.2021 1 1 MUR005-010
Common Kingfisher Alcedo atthis 53 30.06.2021 1 1 MUR010-015
Common Kingfisher Alcedo atthis 49 30.06.2021 1 1 MURO015-020
Common Kingfisher Alcedo atthis 45 30.06.2021 1 1 MURO020-025
Common Kingfisher Alcedo atthis 46 30.06.2021 1 1 MURO020-025
Common Kingfisher Alcedo atthis 47 30.06.2021 1 1 MURO020-025
Common Kingfisher Alcedo atthis 37 30.06.2021 1 1 MURO025-030
Common Kingfisher Alcedo atthis 31 30.06.2021 1 1 MURO030-035
Common Kingfisher Alcedo atthis 32 30.06.2021 1 1 MURO030-035
Common Kingfisher Alcedo atthis 36 30.06.2021 1 1 MURO030-035
Common Kingfisher Alcedo atthis 27 30.06.2021 1 1 MURO035-040
Common Kingfisher Alcedo atthis 19 30.06.2021 1 1 MURO040-045
Common Kingfisher Alcedo atthis 20 30.06.2021 1 1 MURO040-045
Common Kingfisher Alcedo atthis 23 30.06.2021 1 1 MURO040-045
Common Kingfisher Alcedo atthis 25 30.06.2021 1 1 MUR040-045
Common Kingfisher Alcedo atthis 88 9.06.2021 1 1 MUR045-050
Common Kingfisher Alcedo atthis 9 30.06.2021 1 1 MUR045-050
Common Kingfisher Alcedo atthis 12 30.06.2021 1 1 MUR045-050
Common Kingfisher Alcedo atthis 16 30.06.2021 1 1 MUR045-050
Common Kingfisher Alcedo atthis 17 30.06.2021 1 1 MUR045-050
Common Kingfisher Alcedo atthis 59 9.06.2021 1 1 MURO050-055
Common Kingfisher Alcedo atthis 72 9.06.2021 1 1 MURO050-055
Common Kingfisher Alcedo atthis 139 29.04.2021 1 1 MURO055-060
Common Kingfisher Alcedo atthis 150 29.04.2021 1 1 MURO055-060
Common Kingfisher Alcedo atthis 44 9.06.2021 1 1 MURO055-060
Common Kingfisher Alcedo atthis 45 9.06.2021 1 1 MURO055-060
Common Kingfisher Alcedo atthis 50 9.06.2021 1 1 MURO055-060
Common Kingfisher Alcedo atthis 102 29.04.2021 1 1 MURO060-065
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 27 9.06.2021 1 1 MURO060-065
Common Kingfisher Alcedo atthis 29 9.06.2021 1 1 MURO060-065
Common Kingfisher Alcedo atthis 66 29.04.2021 1 1 MURO065-070
Common Kingfisher Alcedo atthis 12 9.06.2021 1 1 MURO065-070
Common Kingfisher Alcedo atthis 13 9.06.2021 1 1 MUR065-070
Common Kingfisher Alcedo atthis 49 29.04.2021 1 1 MURO070-075
Common Kingfisher Alcedo atthis 71 10.06.2021 1 1 MURO070-075
Common Kingfisher Alcedo atthis 73 10.06.2021 1 1 MURO070-075
Common Kingfisher Alcedo atthis 29 10.06.2021 1 1 MURO085-090
Common Kingfisher Alcedo atthis 30 10.06.2021 1 1 MURO085-090
Common Kingfisher Alcedo atthis 112 25.04.2021 1 1 MUR100-105
Common Kingfisher Alcedo atthis 102 4.06.2021 1 1 MUR100-105
Common Kingfisher Alcedo atthis 85 4.06.2021 1 1 MUR105-110
Common Kingfisher Alcedo atthis 74 4.06.2021 1 1 MUR110-115
Common Kingfisher Alcedo atthis 55 25.04.2021 1 1 MUR125-130
Common Kingfisher Alcedo atthis 47 4.06.2021 1 1 MUR125-130
Common Kingfisher Alcedo atthis 79 11.06.2021 1 1 DRA000-005
Common Kingfisher Alcedo atthis 80 11.06.2021 1 1 DRA000-005
Common Kingfisher Alcedo atthis 0D53 22.07.2021 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 136 22.07.2021 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 131 22.07.2021 1 1 DAN1300-1310
Common Kingfisher Alcedo atthis 3 1.07.2021 1 1 DRA245-250
Common Kingfisher Alcedo atthis 6 1.07.2021 1 1 DRA245-250
Common Kingfisher Alcedo atthis 9 1.07.2021 1 1 DRA245-250
Common Kingfisher Alcedo atthis 11 1.07.2021 1 1 DRA245-250
Common Kingfisher Alcedo atthis 13 1.07.2021 1 1 DRA245-250
Common Kingfisher Alcedo atthis 124 3.07.2021 1 1 DRA290-295
Common Kingfisher Alcedo atthis 126 3.07.2021 1 1 DRA290-295
Common Kingfisher Alcedo atthis 128 3.07.2021 1 1 DRA290-295
Common Kingfisher Alcedo atthis 128 22.07.2021 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 5 4.06.2022 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 6 4.06.2022 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 7 4.06.2022 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 8 4.06.2022 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 9 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 10 4.06.2022 1 1 DAN1400-1410

91




)

Project co-funded by European Union funds (ERDF, IPA)
HiteIrecy n Project number: DTP3-308-2.3- lifelineMDD

[ErE———

Danube Transnational Programme

English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 11 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 12 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 13 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 14 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 15 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 16 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 17 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 18 4.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 20 4.06.2022 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 22 4.06.2022 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 23 4.06.2022 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 24 4.06.2022 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis 26 4.06.2022 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 27 4.06.2022 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 28 4.06.2022 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 29 4.06.2022 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 32 4.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 33 4.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 34 4.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 35 4.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 36 4.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 37 4.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 38 4.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 44 4.06.2022 1 1 DAN1360-1370
Common Kingfisher Alcedo atthis 47 4.06.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 49 4.06.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 52 4.06.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 54 4.06.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 55 4.06.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 57 4.06.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 58 4.06.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 59 4.06.2022 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 66 4.06.2022 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 67 4.06.2022 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 71 5.06.2022 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 72 7.06.2022 1 1 DAN1320-1330
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 73 5.06.2022 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 75 5.06.2022 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 10 30.05.2022 1 1 DRA140-145
Common Kingfisher Alcedo atthis 16 30.05.2022 1 1 DRA125-130
Common Kingfisher Alcedo atthis 18 31.05.2022 1 1 DRA120-125
Common Kingfisher Alcedo atthis 19 31.05.2022 1 1 DRA110-115
Common Kingfisher Alcedo atthis 20 31.05.2022 1 1 DRA110-115
Common Kingfisher Alcedo atthis 21 31.05.2022 1 1 DRA105-110
Common Kingfisher Alcedo atthis 22 31.05.2022 1 1 DRA095-100
Common Kingfisher Alcedo atthis 26 31.05.2022 1 1 DRA090-095
Common Kingfisher Alcedo atthis 29 31.05.2022 1 1 DRA090-095
Common Kingfisher Alcedo atthis 32 31.05.2022 1 1 DRA090-095
Common Kingfisher Alcedo atthis 34 31.05.2022 1 1 DRA085-090
Common Kingfisher Alcedo atthis 35 31.05.2022 1 1 DRA085-090
Common Kingfisher Alcedo atthis 38 31.05.2022 1 1 DRA085-090
Common Kingfisher Alcedo atthis 39 31.05.2022 1 1 DRA080-085
Common Kingfisher Alcedo atthis 41 31.05.2022 1 1 DRA075-080
Common Kingfisher Alcedo atthis 43 31.05.2022 1 1 DRA075-080
Common Kingfisher Alcedo atthis 46 31.05.2022 1 1 DRA065-070
Common Kingfisher Alcedo atthis 47 31.05.2022 1 1 DRA065-070
Common Kingfisher Alcedo atthis 48 31.05.2022 1 1 DRA065-070
Common Kingfisher Alcedo atthis 49 31.05.2022 1 1 DRA060-065
Common Kingfisher Alcedo atthis 51 31.05.2022 1 1 DRA060-065
Common Kingfisher Alcedo atthis 52 31.05.2022 1 1 DRA060-065
Common Kingfisher Alcedo atthis 54 31.05.2022 1 1 DRA060-065
Common Kingfisher Alcedo atthis 56 31.05.2022 1 1 DRA060-065
Common Kingfisher Alcedo atthis 58 31.05.2022 1 1 DRA055-060
Common Kingfisher Alcedo atthis 60 31.05.2022 1 1 DRA050-055
Common Kingfisher Alcedo atthis 63 31.05.2022 1 1 DRA040-045
Common Kingfisher Alcedo atthis 64 31.05.2022 1 1 DRA040-045
Common Kingfisher Alcedo atthis 65 31.05.2022 1 1 DRA040-045
Common Kingfisher Alcedo atthis 69 1.06.2022 1 1 DRA035-040
Common Kingfisher Alcedo atthis 70 1.06.2022 1 1 DRA030-035
Common Kingfisher Alcedo atthis 71 1.06.2022 1 1 DRA030-035
Common Kingfisher Alcedo atthis 72 1.06.2022 1 1 DRA030-035
Common Kingfisher Alcedo atthis 74 1.06.2022 1 1 DRA025-030
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 75 1.06.2022 1 1 DRA025-030
Common Kingfisher Alcedo atthis 76 1.06.2022 1 1 DRA020-025
Common Kingfisher Alcedo atthis 77 1.06.2022 1 1 DRA020-025
Common Kingfisher Alcedo atthis 78 1.06.2022 1 1 DRA010-015
Common Kingfisher Alcedo atthis 80 1.06.2022 1 1 DRA005-010
Common Kingfisher Alcedo atthis 82 1.06.2022 1 1 DRA005-010
Common Kingfisher Alcedo atthis 83 1.06.2022 1 1 DRA000-005
Common Kingfisher Alcedo atthis 84 1.06.2022 1 1 DRA000-005
Common Kingfisher Alcedo atthis 2 11.06.2022 1 1 DRA250-255
Common Kingfisher Alcedo atthis 7 11.06.2022 1 1 DRA245-250
Common Kingfisher Alcedo atthis 10 11.06.2022 1 1 DRA245-250
Common Kingfisher Alcedo atthis 14 11.06.2022 1 1 DRA245-250
Common Kingfisher Alcedo atthis 15 11.06.2022 1 1 DRA245-250
Common Kingfisher Alcedo atthis 17 11.06.2022 1 1 DRA245-250
Common Kingfisher Alcedo atthis 19 11.06.2022 1 1 DRA245-250
Common Kingfisher Alcedo atthis 20 11.06.2022 1 1 DRA245-250
Common Kingfisher Alcedo atthis 22 11.06.2022 1 1 DRA240-245
Common Kingfisher Alcedo atthis 23 11.06.2022 1 1 DRA240-245
Common Kingfisher Alcedo atthis 25 11.06.2022 1 1 DRA240-245
Common Kingfisher Alcedo atthis 26 11.06.2022 1 1 DRA240-245
Common Kingfisher Alcedo atthis 29 11.06.2022 1 1 DRA240-245
Common Kingfisher Alcedo atthis 32 11.06.2022 1 1 DRA235-240
Common Kingfisher Alcedo atthis 34 11.06.2022 1 1 DRA235-240
Common Kingfisher Alcedo atthis 38 11.06.2022 1 1 DRA230-235
Common Kingfisher Alcedo atthis 39 11.06.2022 1 1 DRA225-230
Common Kingfisher Alcedo atthis 41 11.06.2022 1 1 DRA225-230
Common Kingfisher Alcedo atthis 43 11.06.2022 1 1 DRA225-230
Common Kingfisher Alcedo atthis 47 11.06.2022 1 1 DRA220-225
Common Kingfisher Alcedo atthis 49 11.06.2022 1 1 DRA220-225
Common Kingfisher Alcedo atthis 50 11.06.2022 1 1 DRA220-225
Common Kingfisher Alcedo atthis 51 11.06.2022 1 1 DRA220-225
Common Kingfisher Alcedo atthis 54 11.06.2022 1 1 DRA220-225
Common Kingfisher Alcedo atthis 55 11.06.2022 1 1 DRA220-225
Common Kingfisher Alcedo atthis 57 11.06.2022 1 1 DRA215-220
Common Kingfisher Alcedo atthis 63 11.06.2022 1 1 DRA205-210
Common Kingfisher Alcedo atthis 65 11.06.2022 1 1 DRA205-210
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 67 11.06.2022 1 1 DRA200-205
Common Kingfisher Alcedo atthis 68 11.06.2022 1 1 DRA195-200
Common Kingfisher Alcedo atthis 69 11.06.2022 1 1 DRA195-200
Common Kingfisher Alcedo atthis 75 11.06.2022 1 1 DRA185-190
Common Kingfisher Alcedo atthis 83 11.06.2022 1 1 DRA180-185
Common Kingfisher Alcedo atthis 88 11.06.2022 1 1 DRA180-185
Common Kingfisher Alcedo atthis 1 16.06.2022 1 1 DRA180-185
Common Kingfisher Alcedo atthis 4 16.06.2022 1 1 DRA180-185
Common Kingfisher Alcedo atthis 6 16.06.2022 1 1 DRA180-185
Common Kingfisher Alcedo atthis 7 16.06.2022 1 1 DRA175-180
Common Kingfisher Alcedo atthis 11 16.06.2022 1 1 DRA175-180
Common Kingfisher Alcedo atthis 13 16.06.2022 1 1 DRA175-180
Common Kingfisher Alcedo atthis 15 16.06.2022 1 1 DRA175-180
Common Kingfisher Alcedo atthis 16 16.06.2022 1 1 DRA175-180
Common Kingfisher Alcedo atthis 18 16.06.2022 1 1 DRA170-175
Common Kingfisher Alcedo atthis 20 16.06.2022 1 1 DRA170-175
Common Kingfisher Alcedo atthis 22 16.06.2022 1 1 DRA170-175
Common Kingfisher Alcedo atthis 25 16.06.2022 1 1 DRA170-175
Common Kingfisher Alcedo atthis 26 16.06.2022 1 1 DRA165-170
Common Kingfisher Alcedo atthis 28 16.06.2022 1 1 DRA165-170
Common Kingfisher Alcedo atthis 4 19.06.2022 1 1 DRA320-315
Common Kingfisher Alcedo atthis 5 19.06.2022 1 1 DRA320-315
Common Kingfisher Alcedo atthis 7 19.06.2022 1 1 DRA310-315
Common Kingfisher Alcedo atthis 14 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 15 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 16 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 18 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 20 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 21 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 22 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 23 19.06.2022 1 1 DRA290-295
Common Kingfisher Alcedo atthis 91 12.06.2022 1 1 MUR045-050
Common Kingfisher Alcedo atthis 95 12.06.2022 1 1 MUR045-050
Common Kingfisher Alcedo atthis 97 12.06.2022 1 1 MURO040-045
Common Kingfisher Alcedo atthis 106 12.06.2022 1 1 MURO030-035
Common Kingfisher Alcedo atthis 111 12.06.2022 1 1 MURO030-035
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 113 12.06.2022 1 1 MURO030-035
Common Kingfisher Alcedo atthis 115 12.06.2022 1 1 MUR025-030
Common Kingfisher Alcedo atthis 118 12.06.2022 1 1 MUR025-030
Common Kingfisher Alcedo atthis 121 12.06.2022 1 1 MURO020-025
Common Kingfisher Alcedo atthis 123 12.06.2022 1 1 MUR015-020
Common Kingfisher Alcedo atthis 125 12.06.2022 1 1 MUR005-010
Common Kingfisher Alcedo atthis 127 12.06.2022 1 1 MUR005-010
Common Kingfisher Alcedo atthis 129 12.06.2022 1 1 MURO000-005
Common Kingfisher Alcedo atthis 131 12.06.2022 1 1 MURO000-005
Common Kingfisher Alcedo atthis 133 12.06.2022 1 1 MURO000-005
Common Kingfisher Alcedo atthis 137 12.06.2022 1 1 MURO000-005
Common Kingfisher Alcedo atthis 0D20 24.05.2022 1 1 DAN1300-1310
Common Kingfisher Alcedo atthis 0D11 23.05.2022 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 0D12 23.05.2022 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 0D09 23.05.2022 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis T005 23.05.2022 1 1 DAN1310-1320
Common Kingfisher Alcedo atthis 0D08 23.05.2022 1 1 DAN1320-1330
Common Kingfisher Alcedo atthis 0D07 23.05.2022 1 1 DAN1330-1340
Common Kingfisher Alcedo atthis RUKO1 23.05.2022 1 1 DAN1330-1340
Common Kingfisher Alcedo atthis 0DO05 23.05.2022 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 0D03 23.05.2022 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis T015 23.05.2022 1 1 DAN1340-1350
Common Kingfisher Alcedo atthis 0DO01 23.05.2022 1 1 DAN1350-1360
Common Kingfisher Alcedo atthis 0D42 3.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis T040 3.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis T041 3.06.2022 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis 0D23 25.05.2022 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis T002 3.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis T044 3.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 0D43 3.06.2022 1 1 DAN1370-1380
Common Kingfisher Alcedo atthis 0D03_a 25.05.2022 1 1 DAN1380-1390
Common Kingfisher Alcedo atthis T027 25.05.2022 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis T030 25.05.2022 1 1 DAN1390-1400
Common Kingfisher Alcedo atthis T053 3.06.2022 1 1 DAN1400-1410
Common Kingfisher Alcedo atthis 0D02_a 25.05.2022 1 1 DAN1410-1420
Common Kingfisher Alcedo atthis 0DO01_a 25.05.2022 1 1 DAN1430-1440
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Common Kingfisher Alcedo atthis 74 25.04.2022 1 1 MUR125-130
Common Kingfisher Alcedo atthis 132 25.04.2022 1 1 MUR110-115
Common Kingfisher Alcedo atthis 57 26.04.2022 1 1 MURO085-090
Common Kingfisher Alcedo atthis 87 26.04.2022 1 1 MURO080-085
Common Kingfisher Alcedo atthis 134 26.04.2022 1 1 MURO075-080
Common Kingfisher Alcedo atthis 159 26.04.2022 1 1 MURO070-075
Common Kingfisher Alcedo atthis 65 28.04.2022 1 1 MURO055-060
Common Kingfisher Alcedo atthis 84 28.04.2022 1 1 MURO050-055
Common Kingfisher Alcedo atthis 100 28.04.2022 1 1 MURO050-055
Common Kingfisher Alcedo atthis 20 6.06.2022 1 1 MUR135-140
Common Kingfisher Alcedo atthis 39 6.06.2022 1 1 MUR130-135
Common Kingfisher Alcedo atthis 57 6.06.2022 1 1 MUR125-130
Common Kingfisher Alcedo atthis 61 6.06.2022 1 1 MUR125-130
Common Kingfisher Alcedo atthis 99 6.06.2022 1 1 MUR105-110
Common Kingfisher Alcedo atthis 115 6.06.2022 1 1 MUR100-105
Common Kingfisher Alcedo atthis 119 6.06.2022 1 1 MUR100-105
Common Kingfisher Alcedo atthis 4 7.06.2022 1 1 MUR090-095
Common Kingfisher Alcedo atthis 30 7.06.2022 1 1 MURO085-090
Common Kingfisher Alcedo atthis 53 7.06.2022 1 1 MURO080-085
Common Kingfisher Alcedo atthis 75 7.06.2022 1 1 MURO075-080
Common Kingfisher Alcedo atthis 87 7.06.2022 1 1 MURO070-075
Common Kingfisher Alcedo atthis 10 12.06.2022 1 1 MURO065-070
Common Kingfisher Alcedo atthis 30 12.06.2022 1 1 MUR060-065
Common Kingfisher Alcedo atthis 32 12.06.2022 1 1 MUR060-065
Common Kingfisher Alcedo atthis 42 12.06.2022 1 1 MURO055-060
Common Kingfisher Alcedo atthis 49 12.06.2022 1 1 MURO055-060
Common Kingfisher Alcedo atthis 50 12.06.2022 1 1 MURO055-060
Common Kingfisher Alcedo atthis 79 12.06.2022 1 1 MURO050-055
Common Kingfisher Alcedo atthis 83 12.06.2022 1 1 MURO050-055
Common Kingfisher Alcedo atthis 104 12.06.2022 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius | POLUSPRUDO2 | 14.07.2021 1 1 DAN1370-1380
Little Ringed Plover | Charadrius dubius SPRUD10 14.07.2021 1 3 DAN1370-1380
Little Ringed Plover | Charadrius dubius SPRUDO09 14.07.2021 1 3 DAN1380-1390
Little Ringed Plover | Charadrius dubius SPRUDO3 13.07.2021 1 3 DAN1410-1420
Little Ringed Plover | Charadrius dubius SPRUD04 13.07.2021 1 1 DAN1410-1420
Little Ringed Plover | Charadrius dubius 84 2.07.2021 1 1 DRA185-190
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Little Ringed Plover | Charadrius dubius 92 2.07.2021 1 1 DRA185-190
Little Ringed Plover | Charadrius dubius 95 2.07.2021 1 1 DRA185-190
Little Ringed Plover | Charadrius dubius 83 2.07.2021 1 1 DRA190-195
Little Ringed Plover | Charadrius dubius 80 2.07.2021 1 3 DRA195-200
Little Ringed Plover | Charadrius dubius 75 1.07.2021 1 1 DRA200-205
Little Ringed Plover | Charadrius dubius 76 1.07.2021 1 1 DRA200-205
Little Ringed Plover | Charadrius dubius 72 1.07.2021 1 1 DRA205-210
Little Ringed Plover | Charadrius dubius 54 1.07.2021 1 1 DRA215-220
Little Ringed Plover | Charadrius dubius 38 1.07.2021 1 1 DRA225-230
Little Ringed Plover | Charadrius dubius 40 1.07.2021 1 1 DRA225-230
Little Ringed Plover | Charadrius dubius 17 1.07.2021 1 1 DRA240-245
Little Ringed Plover | Charadrius dubius 15 1.07.2021 1 1 DRA245-250
Little Ringed Plover | Charadrius dubius 16 1.07.2021 1 2 DRA245-250
Little Ringed Plover | Charadrius dubius 2 1.07.2021 1 1 DRA250-255
Little Ringed Plover | Charadrius dubius 63 30.06.2021 1 2 MURO000-005
Little Ringed Plover | Charadrius dubius 56 30.06.2021 1 1 MURO005-010
Little Ringed Plover | Charadrius dubius 52 30.06.2021 1 1 MURO010-015
Little Ringed Plover | Charadrius dubius 50 30.06.2021 1 1 MURO015-020
Little Ringed Plover | Charadrius dubius 44 30.06.2021 1 1 MURO020-025
Little Ringed Plover | Charadrius dubius 48 30.06.2021 1 2 MURO020-025
Little Ringed Plover | Charadrius dubius 38 30.06.2021 1 1 MURO025-030
Little Ringed Plover | Charadrius dubius 34 30.06.2021 1 MURO030-035
Little Ringed Plover | Charadrius dubius 22 30.06.2021 1 1 MUR040-045
Little Ringed Plover | Charadrius dubius 25 30.06.2021 1 2 MUR040-045
Little Ringed Plover | Charadrius dubius 190 29.04.2021 1 1 MUR045-050
Little Ringed Plover | Charadrius dubius 8 30.06.2021 1 2 MUR045-050
Little Ringed Plover | Charadrius dubius 11 30.06.2021 1 1 MUR045-050
Little Ringed Plover | Charadrius dubius 12 30.06.2021 1 2 MUR045-050
Little Ringed Plover | Charadrius dubius 155 29.04.2021 1 3 MURO050-055
Little Ringed Plover | Charadrius dubius 169 29.04.2021 1 4 MURO050-055
Little Ringed Plover | Charadrius dubius 170 29.04.2021 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 181 29.04.2021 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 185 29.04.2021 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 185 29.04.2021 1 2 MURO050-055
Little Ringed Plover | Charadrius dubius 65 9.06.2021 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 65 9.06.2021 1 1 MURO050-055
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Little Ringed Plover | Charadrius dubius 66 9.06.2021 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 124 29.04.2021 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 126 29.04.2021 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 134 29.04.2021 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 145 29.04.2021 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 148 29.04.2021 1 2 MURO055-060
Little Ringed Plover | Charadrius dubius 48 9.06.2021 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 55 9.06.2021 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 56 9.06.2021 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 89 29.04.2021 1 1 MURO060-065
Little Ringed Plover | Charadrius dubius 106 29.04.2021 1 1 MURO060-065
Little Ringed Plover | Charadrius dubius 109 29.04.2021 1 1 MURO060-065
Little Ringed Plover | Charadrius dubius 33 9.06.2021 1 1 MURO060-065
Little Ringed Plover | Charadrius dubius 39 9.06.2021 1 5 MURO060-065
Little Ringed Plover | Charadrius dubius 68 29.04.2021 1 1 MURO065-070
Little Ringed Plover | Charadrius dubius 69 29.04.2021 1 2 MURO065-070
Little Ringed Plover | Charadrius dubius 7 29.04.2021 1 1 MURO075-080
Little Ringed Plover | Charadrius dubius 9 29.04.2021 1 1 MURO075-080
Little Ringed Plover | Charadrius dubius 44 10.06.2021 1 2 MURO075-080
Little Ringed Plover | Charadrius dubius 200 25.04.2021 1 2 MURO080-085
Little Ringed Plover | Charadrius dubius 201 25.04.2021 1 2 MURO080-085
Little Ringed Plover | Charadrius dubius 204 25.04.2021 1 1 MURO080-085
Little Ringed Plover | Charadrius dubius 34 10.06.2021 1 1 MUR080-085
Little Ringed Plover | Charadrius dubius 154 25.04.2021 1 1 MUR090-095
Little Ringed Plover | Charadrius dubius 166 25.04.2021 1 1 MUR090-095
Little Ringed Plover | Charadrius dubius 166 25.04.2021 1 1 MUR090-095
Little Ringed Plover | Charadrius dubius 169 25.04.2021 1 1 MUR090-095
Little Ringed Plover | Charadrius dubius 4 1.07.2021 1 1 DRA245-250
Little Ringed Plover | Charadrius dubius 5 1.07.2021 1 1 DRA245-250
Little Ringed Plover | Charadrius dubius 125 3.07.2021 1 1 DRA290-295
Little Ringed Plover | Charadrius dubius 70 5.06.2022 1 2 DAN1320-1330
Little Ringed Plover | Charadrius dubius 1 30.05.2022 1 1 DRA160-165
Little Ringed Plover | Charadrius dubius 3 30.05.2022 1 1 DRA155-160
Little Ringed Plover | Charadrius dubius 61 31.05.2022 1 1 DRA045-050
Little Ringed Plover | Charadrius dubius 1 11.06.2022 1 1 DRA250-255
Little Ringed Plover | Charadrius dubius 4 11.06.2022 1 2 DRA250-255
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Little Ringed Plover | Charadrius dubius 5 11.06.2022 1 1 DRA250-255
Little Ringed Plover | Charadrius dubius 9 11.06.2022 1 3 DRA245-250
Little Ringed Plover | Charadrius dubius 18 11.06.2022 1 2 DRA245-250
Little Ringed Plover | Charadrius dubius 24 11.06.2022 1 1 DRA240-245
Little Ringed Plover | Charadrius dubius 42 11.06.2022 1 1 DRA225-230
Little Ringed Plover | Charadrius dubius 58 11.06.2022 1 1 DRA215-220
Little Ringed Plover | Charadrius dubius 63 11.06.2022 1 1 DRA205-210
Little Ringed Plover | Charadrius dubius 66 11.06.2022 1 4 DRA200-205
Little Ringed Plover | Charadrius dubius 70 11.06.2022 1 2 DRA195-200
Little Ringed Plover | Charadrius dubius 72 11.06.2022 1 1 DRA185-190
Little Ringed Plover | Charadrius dubius 77 11.06.2022 1 3 DRA185-190
Little Ringed Plover | Charadrius dubius 78 11.06.2022 1 2 DRA185-190
Little Ringed Plover | Charadrius dubius 79 11.06.2022 1 1 DRA180-185
Little Ringed Plover | Charadrius dubius 3 16.06.2022 1 2 DRA180-185
Little Ringed Plover | Charadrius dubius 14 16.06.2022 1 1 DRA175-180
Little Ringed Plover | Charadrius dubius 27 16.06.2022 1 3 DRA165-170
Little Ringed Plover | Charadrius dubius 30 16.06.2022 1 4 DRA160-165
Little Ringed Plover | Charadrius dubius 11 19.06.2022 1 1 DRA295-300
Little Ringed Plover | Charadrius dubius 13 19.06.2022 1 1 DRA290-295
Little Ringed Plover | Charadrius dubius 89 12.06.2022 1 1 MURO045-050
Little Ringed Plover | Charadrius dubius 92 12.06.2022 1 3 MURO045-050
Little Ringed Plover | Charadrius dubius 98 12.06.2022 1 2 MURO040-045
Little Ringed Plover | Charadrius dubius 126 12.06.2022 1 2 MUR005-010
Little Ringed Plover | Charadrius dubius 137 12.06.2022 1 2 MUR000-005
Little Ringed Plover | Charadrius dubius T067 12.07.2022 1 1 DAN1340-1350
Little Ringed Plover | Charadrius dubius Sprudl_a 12.07.2022 1 1 DAN1350-1360
Little Ringed Plover | Charadrius dubius sprud22_a 14.07.2022 1 1 DAN1380-1390
Little Ringed Plover | Charadrius dubius SPRUD21 25.05.2022 1 1 DAN1400-1410
Little Ringed Plover | Charadrius dubius SP02 25.05.2022 1 1 DAN1410-1420
Little Ringed Plover | Charadrius dubius SP0O1 25.05.2022 1 1 DAN1410-1420
Little Ringed Plover | Charadrius dubius 23 26.04.2022 1 1 MUR090-095
Little Ringed Plover | Charadrius dubius 49 26.04.2022 1 1 MUR085-090
Little Ringed Plover | Charadrius dubius 75 26.04.2022 1 1 MUR080-085
Little Ringed Plover | Charadrius dubius 79 26.04.2022 1 1 MURO080-085
Little Ringed Plover | Charadrius dubius 109 26.04.2022 1 1 MURO075-080
Little Ringed Plover | Charadrius dubius 114 26.04.2022 1 1 MURO075-080
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
Little Ringed Plover | Charadrius dubius 185 26.04.2022 1 1 MURO065-070
Little Ringed Plover | Charadrius dubius 110 28.04.2022 1 2 MURO050-055
Little Ringed Plover | Charadrius dubius 124 28.04.2022 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 125 28.04.2022 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 4 12.06.2022 1 1 MUR065-070
Little Ringed Plover | Charadrius dubius 39 12.06.2022 1 1 MURO060-065
Little Ringed Plover | Charadrius dubius 43 12.06.2022 1 3 MURO060-065
Little Ringed Plover | Charadrius dubius 51 12.06.2022 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 52 12.06.2022 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 57 12.06.2022 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 58 12.06.2022 1 1 MURO055-060
Little Ringed Plover | Charadrius dubius 71 12.06.2022 1 2 MURO055-060
Little Ringed Plover | Charadrius dubius 75 12.06.2022 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 74 12.06.2022 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 81 12.06.2022 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 82 12.06.2022 1 1 MURO050-055
Little Ringed Plover | Charadrius dubius 86 12.06.2022 1 4 MURO050-055
Little Ringed Plover | Charadrius dubius 103 12.06.2022 1 2 MURO050-055
European Bee-eater | Merops apiaster 86 15.06.2021 1 10 DAN1300-1310
European Bee-eater | Merops apiaster 88 15.06.2021 1 3 DAN1300-1310
European Bee-eater | Merops apiaster 67 15.06.2021 1 35 DAN1330-1340
European Bee-eater | Merops apiaster 68 15.06.2021 1 5 DAN1330-1340
European Bee-eater | Merops apiaster 69 15.06.2021 1 3 DAN1330-1340
European Bee-eater | Merops apiaster 70 15.06.2021 1 5 DAN1330-1340
European Bee-eater | Merops apiaster 72 15.06.2021 1 4 DAN1330-1340
European Bee-eater | Merops apiaster 0D44 21.07.2021 1 3 DAN1340-1350
European Bee-eater | Merops apiaster 0D45 21.07.2021 1 5 DAN1340-1350
European Bee-eater | Merops apiaster 60 15.06.2021 1 10 DAN1340-1350
European Bee-eater | Merops apiaster 61 15.06.2021 1 35 DAN1340-1350
European Bee-eater | Merops apiaster 0D43 21.07.2021 1 3 DAN1350-1360
European Bee-eater | Merops apiaster 49 15.06.2021 1 5 DAN1350-1360
European Bee-eater | Merops apiaster 50 15.06.2021 1 5 DAN1350-1360
European Bee-eater | Merops apiaster 51 15.06.2021 1 3 DAN1350-1360
European Bee-eater | Merops apiaster 53 15.06.2021 1 2 DAN1350-1360
European Bee-eater | Merops apiaster 55 15.06.2021 1 5 DAN1350-1360
European Bee-eater | Merops apiaster 32 9.06.2021 1 3 DRA085-090
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
European Bee-eater | Merops apiaster 33 9.06.2021 1 2 DRA085-090
European Bee-eater | Merops apiaster 35 9.06.2021 1 3 DRA085-090
European Bee-eater | Merops apiaster 36 9.06.2021 1 3 DRA085-090
European Bee-eater | Merops apiaster 37 9.06.2021 1 5 DRA085-090
European Bee-eater | Merops apiaster 38 9.06.2021 1 3 DRA085-090
European Bee-eater | Merops apiaster 39 9.06.2021 1 55 DRA085-090
European Bee-eater | Merops apiaster 28 9.06.2021 1 15 DRA090-095
European Bee-eater | Merops apiaster 29 9.06.2021 1 3 DRA090-095
European Bee-eater | Merops apiaster 30 9.06.2021 1 30 DRA090-095
European Bee-eater | Merops apiaster 25 8.06.2021 1 6 DRA095-100
European Bee-eater | Merops apiaster 12 8.06.2021 1 2 DRA145-150
European Bee-eater | Merops apiaster 13 8.06.2021 1 1 DRA145-150
European Bee-eater | Merops apiaster 97 2.07.2021 1 5 DRA180-185
European Bee-eater | Merops apiaster 85 2.07.2021 1 80 DRA185-190
European Bee-eater | Merops apiaster 53 1.07.2021 1 45 DRA215-220
European Bee-eater | Merops apiaster 45 1.07.2021 1 6 DRA220-225
European Bee-eater | Merops apiaster 48 1.07.2021 1 7 DRA220-225
European Bee-eater | Merops apiaster 50 1.07.2021 1 12 DRA220-225
European Bee-eater | Merops apiaster 52 1.07.2021 1 3 DRA220-225
European Bee-eater | Merops apiaster 33 1.07.2021 1 6 DRA230-235
European Bee-eater | Merops apiaster 13 30.06.2021 1 7 MUR045-050
European Bee-eater | Merops apiaster 14 30.06.2021 1 7 MUR045-050
European Bee-eater | Merops apiaster 0D53 22.07.2021 1 3 DAN1310-1320
European Bee-eater | Merops apiaster 4 17.06.2021 1 4 0
European Bee-eater | Merops apiaster 7 1.07.2021 1 14 DRA245-250
European Bee-eater | Merops apiaster 51 4.06.2022 1 15 DAN1350-1360
European Bee-eater | Merops apiaster 53 4.06.2022 1 15 DAN1350-1360
European Bee-eater | Merops apiaster 62 4.06.2022 1 5 DAN1340-1350
European Bee-eater | Merops apiaster 7 30.05.2022 1 2 DRA145-150
European Bee-eater | Merops apiaster 23 31.05.2022 1 2 DRA095-100
European Bee-eater | Merops apiaster 30 31.05.2022 1 35 DRA090-095
European Bee-eater | Merops apiaster 36 31.05.2022 1 25 DRA085-090
European Bee-eater | Merops apiaster 37 31.05.2022 1 3 DRA085-090
European Bee-eater | Merops apiaster 11 11.06.2022 1 3 DRA245-250
European Bee-eater | Merops apiaster 37 11.06.2022 1 4 DRA230-235
European Bee-eater | Merops apiaster 52 11.06.2022 1 18 DRA220-225
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245
European Bee-eater | Merops apiaster 56 11.06.2022 1 25 DRA215-220
European Bee-eater | Merops apiaster 59 11.06.2022 1 5 DRA215-220
European Bee-eater | Merops apiaster 73 11.06.2022 1 15 DRA185-190
European Bee-eater | Merops apiaster 79 11.06.2022 1 4 DRA180-185
European Bee-eater | Merops apiaster 134 12.06.2022 1 5 MURO000-005
European Bee-eater | Merops apiaster T004 23.05.2022 1 11 DAN1310-1320

Sand Martin Riparia riparia 83 15.06.2021 1 13 DAN1310-1320
Sand Martin Riparia riparia 76 15.06.2021 1 40 DAN1320-1330
Sand Martin Riparia riparia 78 15.06.2021 1 40 DAN1320-1330
Sand Martin Riparia riparia 0D41 21.07.2021 1 120 DAN1340-1350
Sand Martin Riparia riparia 0D45 21.07.2021 1 20 DAN1340-1350
Sand Martin Riparia riparia 61 15.06.2021 1 50 DAN1340-1350
Sand Martin Riparia riparia 0D42 21.07.2021 1 3 DAN1350-1360
Sand Martin Riparia riparia 54 15.06.2021 1 10 DAN1350-1360
Sand Martin Riparia riparia 55 15.06.2021 1 30 DAN1350-1360
Sand Martin Riparia riparia 40 14.06.2021 1 35 DAN1360-1370
Sand Martin Riparia riparia 41 14.06.2021 1 100 DAN1360-1370
Sand Martin Riparia riparia 43 14.06.2021 1 280 DAN1360-1370
Sand Martin Riparia riparia 0D24 15.07.2021 1 130 DAN1370-1380
Sand Martin Riparia riparia 67 11.06.2021 1 250 DRA035-040
Sand Martin Riparia riparia 53 9.06.2021 1 40 DRA060-065
Sand Martin Riparia riparia 54 9.06.2021 1 30 DRA060-065
Sand Martin Riparia riparia 57 9.06.2021 1 700 DRA060-065
Sand Martin Riparia riparia 58 9.06.2021 1 1500 DRA060-065
Sand Martin Riparia riparia 31 9.06.2021 1 200 DRA090-095
Sand Martin Riparia riparia 23 8.06.2021 1 22 DRA105-110
Sand Martin Riparia riparia 13 8.06.2021 1 35 DRA145-150
Sand Martin Riparia riparia 113 2.07.2021 1 350 DRA170-175
Sand Martin Riparia riparia 114 2.07.2021 1 59 DRA170-175
Sand Martin Riparia riparia 104 2.07.2021 1 40 DRA175-180
Sand Martin Riparia riparia 105 2.07.2021 1 700 DRA175-180
Sand Martin Riparia riparia 107 2.07.2021 1 300 DRA175-180
Sand Martin Riparia riparia 108 2.07.2021 1 500 DRA175-180
Sand Martin Riparia riparia 97 2.07.2021 1 250 DRA180-185
Sand Martin Riparia riparia 99 2.07.2021 1 25 DRA180-185
Sand Martin Riparia riparia 86 2.07.2021 1 600 DRA185-190
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Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245

Sand Martin Riparia riparia 87 2.07.2021 1 400 DRA185-190
Sand Martin Riparia riparia 91 2.07.2021 1 35 DRA185-190
Sand Martin Riparia riparia 74 1.07.2021 1 8 DRA205-210
Sand Martin Riparia riparia 63 1.07.2021 1 5 DRA210-215
Sand Martin Riparia riparia 58 1.07.2021 1 250 DRA215-220
Sand Martin Riparia riparia 60 1.07.2021 1 11 DRA215-220
Sand Martin Riparia riparia 61 1.07.2021 1 9 DRA215-220
Sand Martin Riparia riparia 51 1.07.2021 1 19 DRA220-225
Sand Martin Riparia riparia 42 1.07.2021 1 400 DRA225-230
Sand Martin Riparia riparia 32 1.07.2021 1 450 DRA230-235
Sand Martin Riparia riparia 29 1.07.2021 1 500 DRA235-240
Sand Martin Riparia riparia 24 1.07.2021 1 120 DRA240-245
Sand Martin Riparia riparia 58 30.06.2021 1 230 MURO000-005
Sand Martin Riparia riparia 61 30.06.2021 1 3 MUR000-005
Sand Martin Riparia riparia 54 30.06.2021 1 25 MURO010-015
Sand Martin Riparia riparia 38 30.06.2021 1 40 MUR025-030
Sand Martin Riparia riparia 39 30.06.2021 1 10 MUR025-030
Sand Martin Riparia riparia 42 30.06.2021 1 100 MUR025-030
Sand Martin Riparia riparia 35 30.06.2021 1 80 MURO030-035
Sand Martin Riparia riparia 21 30.06.2021 1 30 MUR040-045
Sand Martin Riparia riparia 25 30.06.2021 1 3 MURO040-045
Sand Martin Riparia riparia 10 30.06.2021 1 20 MUR045-050
Sand Martin Riparia riparia 13 30.06.2021 1 50 MUR045-050
Sand Martin Riparia riparia 14 30.06.2021 1 90 MUR045-050
Sand Martin Riparia riparia 71 9.06.2021 1 15 MURO050-055
Sand Martin Riparia riparia 80 9.06.2021 1 25 MURO050-055
Sand Martin Riparia riparia 81 9.06.2021 1 7 MURO050-055
Sand Martin Riparia riparia 70 10.06.2021 1 12 MUR070-075
Sand Martin Riparia riparia 48 10.06.2021 1 4 MURO080-085
Sand Martin Riparia riparia 84 4.06.2021 1 3 MUR105-110
Sand Martin Riparia riparia 84 4.06.2021 1 43 MUR105-110
Sand Martin Riparia riparia 40 4.06.2021 1 3 MUR125-130
Sand Martin Riparia riparia 40 4.06.2021 1 12 MUR125-130
Sand Martin Riparia riparia 40 4.06.2021 1 24 MUR125-130
Sand Martin Riparia riparia 40 4.06.2021 1 8 MUR125-130
Sand Martin Riparia riparia 40 4.06.2021 1 17 MUR125-130
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245

Sand Martin Riparia riparia 40 4.06.2021 1 25 MUR125-130
Sand Martin Riparia riparia 1 17.06.2021 1 250 0

Sand Martin Riparia riparia 2 17.06.2021 1 250 0

Sand Martin Riparia riparia 3 17.06.2021 1 1700 0

Sand Martin Riparia riparia 6 17.06.2021 1 70 0

Sand Martin Riparia riparia 12 1.07.2021 1 11 DRA245-250
Sand Martin Riparia riparia 129 3.07.2021 1 110 DRA290-295
Sand Martin Riparia riparia 131 3.07.2021 1 50 DRA290-295
Sand Martin Riparia riparia 45 4.06.2022 1 170 DAN1360-1370
Sand Martin Riparia riparia 60 4.06.2022 1 400 DAN1340-1350
Sand Martin Riparia riparia 75 5.06.2022 1 80 DAN1320-1330
Sandmartin Riparia riparia 82 5.06.2022 1 20 DAN1310-1320
Sandmartin Riparia riparia 8 30.05.2022 1 20 DRA145-150
Sandmartin Riparia riparia 25 31.05.2022 1 2 DRA090-095
Sandmartin Riparia riparia 27 31.05.2022 1 35 DRA090-095
Sandmartin Riparia riparia 28 31.05.2022 1 55 DRA090-095
Sandmartin Riparia riparia 31 31.05.2022 1 150 DRA090-095
Sandmartin Riparia riparia 66 31.05.2022 1 450 DRA035-040
Sandmartin Riparia riparia 13 11.06.2022 1 5 DRA245-250
Sandmartin Riparia riparia 30 11.06.2022 1 25 DRA240-245
Sandmartin Riparia riparia 33 11.06.2022 1 500 DRA235-240
Sandmartin Riparia riparia 35 11.06.2022 1 100 DRA230-235
Sandmartin Riparia riparia 36 11.06.2022 1 150 DRA230-235
Sandmartin Riparia riparia 48 11.06.2022 1 25 DRA220-225
Sandmartin Riparia riparia 49 11.06.2022 1 40 DRA220-225
Sandmartin Riparia riparia 53 11.06.2022 1 40 DRA220-225
Sandmartin Riparia riparia 60 11.06.2022 1 300 DRA215-220
Sandmartin Riparia riparia 61 11.06.2022 1 50 DRA215-220
Sandmartin Riparia riparia 65 11.06.2022 1 50 DRA205-210
Sandmartin Riparia riparia 74 11.06.2022 1 250 DRA185-190
Sandmartin Riparia riparia 76 11.06.2022 1 25 DRA185-190
Sandmartin Riparia riparia 82 11.06.2022 1 40 DRA180-185
Sandmartin Riparia riparia 88 11.06.2022 1 200 DRA180-185
Sandmartin Riparia riparia 5 16.06.2022 1 40 DRA180-185
Sandmartin Riparia riparia 8 16.06.2022 1 250 DRA175-180
Sandmartin Riparia riparia 9 16.06.2022 1 100 DRA175-180
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English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245

Sandmartin Riparia riparia 10 16.06.2022 1 250 DRA175-180
Sandmartin Riparia riparia 12 16.06.2022 1 1000 DRA175-180
Sandmartin Riparia riparia 19 16.06.2022 1 120 DRA170-175
Sandmartin Riparia riparia 21 16.06.2022 1 50 DRA170-175
Sandmartin Riparia riparia 23 16.06.2022 1 9 DRA170-175
Sandmartin Riparia riparia 24 16.06.2022 1 40 DRA170-175
Sandmartin Riparia riparia 3 19.06.2022 1 70 DRA320-315
Sandmartin Riparia riparia 24 19.06.2022 1 150 DRA290-295
Sandmartin Riparia riparia 90 12.06.2022 1 5 MURO045-050
Sandmartin Riparia riparia 94 12.06.2022 1 100 MURO045-050
Sandmartin Riparia riparia 108 12.06.2022 1 6 MURO030-035
Sandmartin Riparia riparia 109 12.06.2022 1 12 MUR030-035
Sandmartin Riparia riparia 110 12.06.2022 1 30 MUR030-035
Sandmartin Riparia riparia 114 12.06.2022 1 20 MUR030-035
Sandmartin Riparia riparia 116 12.06.2022 1 10 MUR025-030
Sandmartin Riparia riparia 117 12.06.2022 1 12 MUR025-030
Sandmartin Riparia riparia 119 12.06.2022 1 8 MUR025-030
Sandmartin Riparia riparia 124 12.06.2022 1 130 MUR010-015
Sandmartin Riparia riparia 130 12.06.2022 1 80 MUR000-005
Sandmartin Riparia riparia 132 12.06.2022 1 30 MUR000-005
Sandmartin Riparia riparia 134 12.06.2022 1 25 MUR000-005
Sandmartin Riparia riparia 135 12.06.2022 1 50 MURO000-005
Sandmartin Riparia riparia T064 12.07.2022 1 3 DAN1340-1350
Sandmartin Riparia riparia 0D44 3.06.2022 1 150 DAN1370-1380
Sandmartin Riparia riparia 100 6.06.2022 1 7 MUR105-110
Sandmartin Riparia riparia 118 6.06.2022 1 93 MUR100-105
Sandmartin Riparia riparia 11 12.06.2022 1 3 MUR065-070
Sandmartin Riparia riparia 27 12.06.2022 1 30 MUR060-065
Sandmartin Riparia riparia 62 12.06.2022 1 8 MURO055-060
Sandmartin Riparia riparia 89 12.06.2022 1 1 MURO050-055
Sandmartin Riparia riparia 102 12.06.2022 1 114 MURO050-055
Sandmartin Riparia riparia 106 12.06.2022 1 1 MURO050-055
Little Tern Sterna albifrons 77 11.06.2022 1 1 DRA185-190

Common Tern Sterna hirundo 66 11.06.2022 1 5 DRAZ200-205

Common Tern Sterna hirundo 77 11.06.2022 1 3 DRA185-190

Common Tern Sterna hirundo 0 17.06.2021 1 70 Soderica

106




“©)

Project co-funded by European Union funds (ERDF, IPA)
Project number: DTP3-308-2.3- lifelineMDD

HILCITCyYy =8

Danube Transnational Programme

English_name Scientific name GPS_point Date Breeding_site Pairs River segment
Common Sandpiper | Actitis hypoleucos 22 25.04.2021 1 1 MUR135-140
Common Sandpiper | Actitis hypoleucos 89 2.07.2021 1 1 DRA185-190
Common Sandpiper | Actitis hypoleucos 81 2.07.2021 1 1 DRA195-200
Common Sandpiper | Actitis hypoleucos 37 1.07.2021 1 1 DRA225-230
Common Sandpiper | Actitis hypoleucos 28 1.07.2021 1 1 DRA235-240
Common Sandpiper | Actitis hypoleucos 19 1.07.2021 1 1 DRA240-245

Little Tern Sternula albifrons SPRUD10 14.07.2021 1 1 DAN1370-1380
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