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Introduction and back ground information
The Bulgarian Society for the Protection of Birds has initiated the wintering geese a monitoring programme
in Coastal Dobrudga back in 1995. Since then regular monitoring over fortnight period has been started
covering the whole wintering period from the beginning of November till the end of March which effectively
covers the arrival and departure of the geese. The initial start of the programme has been funded within the
framework of the Bulgarian-Swiss Biodiversity Programme funded by the SDC of Switzerland (Swiss
Development Agency). The monitoring protocols and approach was established at that time and has been
followed in a comparable manner ever since (Dereliev, 2000b). The programme has subsequently been
supported since 2002 with funding and scientific consultation provided by the Wildfowl and Wetlands Trust,
UK. The area of Shabla and Durankulak Lakes have been identified as key sites for the Red-breasted Goose
wintering based on over systematic monitoring work over the winter period. The Redbreasted Goose has
been focus of more detailed studies within the monitoring programme framework with data collected on
age structure, physical condition (abdominal profiles) and several years of mapping of foraging flocks.
Since November of 2010 the Bulgarian Society for the Protection of Birds is working on a large scale Life+
Project “Save Grounds for the Redbreasts” LIFE/NAT/BG-09/000230. The Project amongst other aims at
establishing the monitoring scheme on a long term basis, develop foraging habitat model for the Redbreasted Goose, develop sensitivity map for the area of Coastal Dobrudga to guide future investment
proposals. As part of this work an analysis has been done of the available and newly collected data aiming to
assess the spatial impact of windfarm developing on geese in this region. Three major impacts of windarms
have been identified in the review made on the behalf of the Bern Convention – Disturbance leading to
displacement or exclusion, including barriers to movement; Collision mortality and Loss of, or damage to,
habitat resulting from wind turbines and associated infrastructure (Langston & Pullan, 2003). It is generally
accepted that large waterbirds with poor maneuverability like geese and swans are potentially vulnerable to
collisions with windfarms (Brown et al. 1992), as well as species that habitually fly at dawn and dusk or at
night are perhaps less likely to detect and avoid turbines (Larsen & Clausen 2002) as the daily routine of the
wintering geese is. However the most obvious and studied impact of windfarm development has been
disturbance and displacement effect at the wintering and migratory stop over sites (Langston & Pullan,
2003).
There are number of review documents looking into the existing data evidence on the impact of the
windfarms on waterfowl and geese specifically eg. see Hotker et al. (2004), Stewart et al. (2004), Drewitt
and Langston (2006). Concerning the disturbance effects, the flocking geese, swans, ducks and waders are
considered vulnerable to wind farm development, since they generally avoid wind farms and displacement
effect has been documented. Stewart et al. (2007) found out that Anseriformes to be the group that suffers
the greatest impact in terms of greater declines in abundance than other taxa. Time since windfarms
commenced operation also have a significant impact on bird abundance, with longer operating times
resulting in greater declines in abundance than short operating times. The authors point out that windfarms
may have significant biological impacts, especially over longer time scales, but the evidence-base is poor and
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more long-term impact assessments are required. Further Kirby et al. (2008) point out that because of the
tendency to congregate the loss of one site could have devastating effect on waterbird flyway populations.
On a wider ecological scale, the issue of avoidance also raises questions about the functional connectivity of
landscapes, defined as the degree to which the landscape facilitates or obstructs the movement between
resource patches (Taylor et al. 1993; Belisle 2005; Baguette and Van Dyck 2007). Onshore wind farms are
typically positioned in open coastal landscapes where the highest wind speeds prevail, largely overlapping
the habitats of waterfowl and waders, and wind farms can potentially consume a considerable amount of
the potential suitable habitat (Larsen & Madsen 2000).Therefore, avoidance may cause additional travel and
related energy costs and cause a fragmentation of the potential area to a degree affecting the overall quality
of the area (Madsen & Boertmann 2008).
The development of the windfarm industry in Bulgaria has been started in the mid 1995 without prior
National Action Plan and Strategy on development of the sector and therefore without any Strategic Impact
Assessment on the proposed industry development. Much of the situational and spatial planning left to the
private initiative and this has been resulting in a chaotic campaign type of development. This has resulted in
much ill-situated projects that have threatened the integrity and objectives of several SPAs part of the
Natura 2000 network in Bulgaria.
The area of NE Bulgaria and specifically the coastal Dobrudga is of key importance as a wintering ground of
the globally threatened Red-breasted Goose (Branta ruficollis) where up to 88 000 birds have been
registered in the mid and late 1990s, accounting for up to 90% of the global flyaway population, with the
major wintering grounds located around the lakes of Shabla and Durankulak and the bay of Balchik and
Kavarna NE Bulgaria (Dereliev & Georgiev, 2002, Kostadinova & Dereliev, 2001, Michev & Profirov, 2003).
The Red-breasted Goose breeds in Arctic Russia and migrates in winter around the northern and western
coasts of the Black Sea. It occurs almost entirely in five countries – Bulgaria, Kazakhstan, Romania, the
Russian Federation and Ukraine – which therefore have a special responsibility for the conservation of the
species. Bulgaria and Romania hold up to 100% of the wintering population in the EU and therefore have the
highest responsibility of the species conservation within the EU (Cranswick et al., 2010). The Red-breasted
Goose has recently suffered considerable population decline with population crashing from estimated
90 000 birds in late 1990s (Delany & Scott, 2006) to ca. 38 500 birds in the years after 2000. This population
decline resulted in the species status raised from Vulnerable to Endangered making it the most threatened
goose species in the world. In the recent years urbanization of the wintering grounds in Bulgaria and other
land-use changes as tourist developments, crop changes and introduction of technical crops like coriander
and recently huge expansion of oil seed rape has raised concerns over the future of the area of Bulgarian
part of Dobrudgea as wintering ground for the species (Cranswick et al. 2010).
The area is also of key significance for the “Ponto-Anatolian” flyway population of the Greater White-fronted
Goose (Anser albifrons) with up to 60% of the population registered in the same area (Delany & Scott, 2006,
Kostadinova & Dereliev, 2001). Amongst other wintering goose species is up to 3% of the “rubrirostris, Black
Sea – Turkey” fyway population of the Graylag Goose Anser anser and up to 1% of the globally threatened
Lesser White-fronted Goose Anser erythropus (Petkov et al., 1999, Kostadinova & Dereliev, 2001).
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Dynamic of peak counts of the Red-breasted Goose and phenology of the species
Since 1995-1996 regular counts in the area of Shabla Lakes Complex SPA and Durankulak Lake SPA from
November to March are conducted twice per month or 11 counts per season. This data has been providing
information which combined along with the data from simultaneous counts in Romania and Ukraine have
been providing data for establishing global population size and conservation status. All roost sites in Bulgaria
are counted simultaneously, including the lakes and the sea (ca. 30 km coastline). On Figure 1 is presented
results of peak counts registrations per winter season historically and since the beginning of the systematic
monitoring.

Fig.1 Annual peak counts of Red-breasted Goose in Durankulak and Shabla Lakes

As it could be seen from the graph there is considerable dynamic in the peak counts of the species, which
vary from 98% of the population to 6% of the global population. The total numbers of the peak counts have
reduced in size alongside with the dramatic decline of the species population in the late 1990s and early
2000s. The number and peak concentrations of the species are highly dependent on the temperatures and
the more mild winters in the recent decade cause high variability in the numbers. Never the less there is no
clear trend to suggest that the area of Bulgarian Coastal Dobrudga is with diminishing importance for the
wintering and conservation of the Red-breasted Goose. On contrary in the recent data collected within the
framework of the AEWA Red-breasted Goose International Working Group (Coordination supported by
WWT and hosted c/o BSPB) outlines the area of Durankulak Lake and adjacent arable land as the key site in
winter time for the species where regularly on an annual base are recorded the highest concentrations in a
single site location during winter period.
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Fig.2 Phenology of the Red-breasted Goose up to 2000

Fig. 3 Phenology of the Red-breasted Goose since winter 2000-01

Looking into the phenology of the Red-breasted Goose in the area of Shabla and Durankulak the data shows
that the average length of stay in the area is 71 days (concentrations with more than 1,000 birds) and 42
days (concentrations of more than 10,000 birds). The inter-annual variations of stay range from 27 to 108
days (> 1,000 birds) and from 15 to 89 days (> 10,000 birds). In the recent years is easily identifiable trend of
birds concentrating in higher numbers in the mid and second half of January, but this could vary a lot from
year to year. This partially is related with the changes in the weather temperatures and the shift of the 0ºC
isoline. The However it should be pointed out that there is no clear trend in reduction in numbers of
wintering red breasted geese in terms of peak numbers. However the observed decrease of the peak
numbers relates to the decline in the global population as a whole.
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Fig. 4 Average peak numbers of Red-breasted Geese registered per range country for the period 2005-06 to 2008-09
(Cranswick et al., 2011). Russia (red), Ukraine (blue), Romania (yellow), and Bulgaria (green)

As could be seen from Fig.4, Bulgarian Coastal Dobrudga holds the highest permanent concentrations for
the period January to early March on an annual base. Compared to countries like Ukraine and even Romania
the peak numbers are not that persistent for a long period and the concentration of the species is mostly
related to the weather conditions and the sings of cold spells or warming up of climate. This clearly outlines
the Coastal Dobrudga area and Bulgaria a key country for conservation of the species in a critical period of
the annual cycle which is related to the hardest conditions of winter, as well as the time prior to the
departure towards the breeding grounds. Previous studies have conformed correlation between the mass
movements of wintering geese in Bulgaria related to the temperature variation (Dereliev, 2000b). However
the data analysis from the monitoring programme on the species in Bulgaria and long term evidence suggest
that despite of the variable length of the stay of the redbreasted geese in NE Bulgaria, this is a permanent
important ground for the species.

Roost and foraging grounds of the Red-breasted Goose and other wintering geese species
The monitoring of the Red-breasted Goose and other wintering geese species since 1995 have established
several key roosting areas (Figure 5), amongst which the SPAs Durankulak Lake and Shabla Lakes Complex
are of top most importance. In addition the sea side in front of the lakes and the bays of Tyulenovo-Kamen
Bryag, Zelenka bay, Kavarna and Balchik Bays could hold significant numbers of roosting geese including
more than 1% of the flyway population of the Red-breasted Goose. The roosting sites are probably selected
based on the level of disturbance, shelter provided by the roost and proximity of suitable foraging grounds.
However this subject is still little and insufficiently known and the current knowledge is not allowing to make
clear conclusions on the roost site selection process. The details of the linkages between the roosting sites
and the foraging grounds are subject of the field studies implemented currently within the framework of the
Life Project “Safe Grounds for the Redbreasts”. The research activities envisaged within the project include
tagging of up to 30 birds to track the movements within the wintering grounds and between roosts and
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foraging areas. However so far there is data from one individual, which however detailed and telling are,
they are still based on a single bird and deviation from the general pattern of movements and behavior is
possible. The GPS Eobs tag fitted to an adult male Red-breasted Goose revealed a lot of inter-linkages
between various foraging sites and roosting sites both in Shabla Lakes Complex and Durankulak Lake and the
sea bays in front of the coast between Durankulak and Kavarna. The data from that individual revealed that
the species is using for roosting both the sea bays close to the foraging area as well as the lakes territory and
flying down to more distant crop fields. The data also revealed that the species is flying well after dark in the
evening. Though the tags give precise location and flight directions, speed and height it is still a single bird
and more studies are required before we can say exactly how the bird select roost sites and when they use
and alternate different options. Some of the obvious factors that determine it are likely to be the
disturbance within the lakes from poachers and hunting activity and fishing nets and the freezing of the
open water on the lake surface. However there might be unknown other factors which need to be
investigated before conclusion. The hunting disturbance has been outlined as a key factor forcing the
roosting in the sea instead of the lake water roosting, but considered in isolation outside the other factors it
might be misleading. There is however some evidence that the inappropriate location of windfarms along
the high rocky coast of Kaliakra area might be causing barrier effect for the geese trying to reach foraging
grounds when coming from roost sites in Kavarna bay. A flock of red-breasted geese was observed during
morning count to show avoidance behavior and make several circles and attempts, before gaining enough
height to fly over the turbines at Kaliakra IBA (Irina Mateeva in litt.). The selection of roost sites might not be
taking into account such barriers as wind turbines which might not pose a problem for the geese flocks
when descending from the elevated rocky coast to the lower roosting site at the sea bays. However the
morning flights towards the coast, which is elevated over 100m above the sea might cause obstacle and
require more effort due to the erected turbines some of which close to the shore line. This would obviously
require more energy spending by the incoming flocks of geese in the morning as the observation suggest
(though no quantified data exists yet) that the geese prefer to fly over the turbines instead of navigating
through the wall of turbines.
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Fig.5 - Roosting sites of wintering geese in Coastal Dobrudga (in yellow)

Fig.6 – GPS locations of roosting sites and foraging sites of an adult male Branta ruficollis equipped with GPS tag in
January 2011. The red lines indicate the direct line between two consecutive locations, but not necessarily the exact
flight lines.
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As part o the priority research activities under the Life Project “Safe Grounds for the Redbreasts”, BSPB with
the support and consultation by the Wildfowl and Wetlands Trust and the RSPB have started since January
2012 data collection on flight behavior and impact of wind turbines on the geese, but this would require at
least 2 or 3 field seasons before obtaining reliable results for analysis.
The first studies on foraging grounds distribution mapping of the species have been undertaken by BSPB
field team in the second half of 1990s to year 2000 (Dereliev, 2000b). The mapping has been conducted
within the 15-20km zone along the coast generally considered to cover the Coastal Dobrudga area and most
suitable foraging ground for the wintering geese in terms of crop suitability and proximity to roosting
grounds. When the first foraging mapping it took place in the period 1995-2000. At the time of the mapping
of the foraging grounds at that period there were little external factors to influence the distribution of the
geese amongst the crop fields in the area – there was predominantly winter wheat being grown and no
erected or operating wind turbines in the area. It should be pointed out that the methodology of the
mapping of the foraging grounds that was implemented during this study might have allowed some
overlooking of foraging flocks as not the whole territory of Coastal Dobrudga was regularly searched for
foraging flocks and while the data collected over this lengthy period of time is providing good overview of
the distribution of the foraging grounds of the Red-breasted Goose it may not show the complete picture,
especially in regard to the presence of foraging flocks in some inland areas and some fields which are
difficult to assess as they are only partially visible. However this data give a good picture and indication on
the distribution of the Red-breasted Goose and other wintering geese prior to the burst of the windfarm
development in Dobrudga. Therefore this data allowed BSPB to implement a spatial analysis on the changes
in the distribution of the foraging flocks and the windfarm development (Petkov et al, in prep.). The
availability of “before and after” data allows more precise assessment of the influence of the windfarm
development in the whole region of Coastal Dobrudga. So far the EIA reports and post construction
monitoring work of the wind farm investors have either lacked the appropriate data to make adequate
assessment, have ignored facts or failed to look at the bigger picture and attempt more rigorous cumulative
impact assessment.
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Fig.7 – Distribution of the foraging flocks of wintering Red-breasted Goose and other geese species in Coastal
Dobrudga in the winter period of 1998-99 and 1999-2000, based on data from Dereliev (2000) with the currently (as
per August 2011) operating wind turbines

The individual monitoring work on windfarms assessing the threats or rather aiming at reducing the risk by
instructing shut downs of individual turbines do not allow appropriate impact assessment of the
development, in most cases because of lack of rigorous scientific data before the construction, especially
when the wider picture is concerned.
As it could be seen from Fig.7, the distribution of the foraging grounds was predominating in the area of
Shabla Lakes Complex SPA and the area of Kavarna Municipality. The data collected by Dereilev (2000b)
showed the importance of the crop fields in Kavarna area, including near Kaliakra SPA and the coast up
North. In his report the author assigned as key/important fields those that regularly hold (at least 2 years
during the study) flocks of over 1000 RBGs. Therefore some investors using this report and interpreting the
data often refer to only those fields who have been assigned as key one (i.e. the SMIN windfarm investor’s
EIA report). This could be very misleading and quite narrow interpretation of the data as “key” areas do not
necessarily mean sufficient foraging areas. Currently there are significant changes in the region following
this report and foraging flocks mapping in terms of development of infrastructure and also introduction of
new crops in the area such as oil seed rape.
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The BSPB has initiated field survey since the winter 2009-10 and subsequent field mapping survey for the
winter 2010-11. For two successive winter season systematic field survey work has been carried out which
focused on collecting data on foraging flocks distribution within the 15km boundary of Coastal Dobrudga.
This has provided enough data for the BSPB to conduct initial assessment on larger scale changes of the
distribution of the foraging flocks of wintering geese and specifically the Red-breasted Goose. The surveys
method consisted of visiting all potential feeding areas –cropfields with winter wheat or other suitable crop,
within a perimeter of maximum of 15km around the roosting sites. Observations on the numbers of
wintering geese and the flight directions were used as proxy for field search of feeding flocks. Each observed
flock has been recorded on a printed detailed map with the physical blocks in the area and later transferred
into GPS location or GPS coordinates were taken on spot. Subsequently the data has been digitized and
transferred into GIS map with cadastral information (Petkov et al, in prep.). The general distribution of
foraging flocks (linked to the physical blocks of the arable land) is presented is presented on Fig.8.

Fig.8 – Distribution of foraging flocks of wintering geese in Coastal Dobrudga in winter 2009-10 and 2010-11 with
indicated already operational windfarms (as per August 2011).

What is obvious and easily picked up from the map is that there is obvious shift in the distribution compared
to the pre construction period (Fig.7). The most significant changes in the distribution of foraging flocks is
observed in the area of Kavarna and Shabla municipalities, including the AES windfarm area. This precise
windfarm area has been subject to specific monitoring activities. As it is reported by the filed ornithological
team hired by the investor currently there is little or no use of the fields situated between the wind turbines
and most of the flocks observed within the land of the AES windfarm area are 300-400m away from the
actual turbines and no report of flocks of redbreastsed geese entering the area of the windfarm (Zehtinjiev
& Whitfield, 2011). The distance which is reported by the field workers is indicative for displacement as
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geese and other waterbirds are known to avoid turbine structures to more 100m. Hence, avoidance may
incur additional travel costs (extra energy costs and predation risks associated with the travel, e.g. due to
hunting) and cause fragmentation of the potential area to a degree affecting the overall quality of the area.
The data collected in the pre-construction period and post-construction covers two consecutive years of
data, which compensates for issue of crop rotation which might deviate and impact the distribution of the
foraging birds in the area. It should be noted that the numbers of geese were considerably higher during the
preconstruction period when the first data set was collected. However the changes in the numbers should
be regarded in the light of the declining population of the Reed-breasted Goose, which has declined almost
two fold since the end of the 1990s. Therefore it may no longer be expected to have concentrations of 60 to
70 000 birds, while the global population is estimated in the range of 35 000 to 40 000 birds (Cranswick et al,
2010). We should also point out that this is the most extensive set of data available on geese in the area
gathered by the BSPB and is looking into the wider picture rather than the specific wind turbine projects.
Therefore on the basis of the available data we conducted Kernel Density Estimate analysis to alleviate the
key concentration areas of foraging flocks of wintering geese in the pre and post construction period.
The spatial data analysis revealed considerable shift in the density of the distribution of foraging flocks of
Red-breasted Goose and other wintering geese species. There is generally good evidence of displacement of
birds around wind farms occurring in coastal habitats, most of it relate to waterfowl, where the birds were
displaced over distances of up to 800m (wintering birds) and 300m (breeding birds) (Percival 2003).
Therefore the current results coincide with results from other studies and observations done on other
species of geese and waterfowl. In general the results show that the wintering flocks avoid landing in crop
fields with wind turbines or if they land in such fields the spacing between they is from 800 to 1000m. The
average minimum distance has increased with more than 1000m suggesting displacement effect of the wind
farms in the region of coastal Dobrudgea (Petkov et al., in prep.). The data is showing increased significance
in terms of grazing flocks density in the area around Durankulak Lake and decreased importance of the
Shabla Lake and Kavarna area. The shift cannot be attributed to crop rotation as the analysis is based on two
consecutive seasons compensating for the crop rotation. Further crop type could not be the leading cause
for such changes as the introduction of oil seed rape as wheat is still seeded actively within the windfarms
fields. Both recent winters though they had quite late start have had significant cold spell and wintering
geese have moved down further south in significant numbers which do not support a theory for shift
Northwards due to warming up of climate and more mild winters. In winter of 2009-10 there was significant
snow spell which drove down significant numbers of geese including some high numbers of Red-breasts.
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Fig.9 – Kernel Density Estimate analysis of the geese foraging flock distribution in the pre-construction period and
the distribution of currently operating wind turbines in relation to it (after Petkov et al, in prep.).
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Fig.10 – Kernel Density Estimate of current distribution of Foraging flocks of wintering geese including Red-breasted
Goose in relation to operational windfarms (after Petkov et al., in prep.)
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The winter of 200-11 could be characterized in similar way with late start with mild temperatures and shifts
of large flocks of geese up North and down South, but still there were conditions for forming a significant
concentration of wintering Greater White-fronts further south in Burgas Lakes complex which suggest that
temperature alone could not be a driving factor for distribution of the foraging geese. We have to
acknowledge that the changes of the spatial distribution could be result of some combination of factors, but
the influence on the shift in distribution due to windfarm development could not be played down. In
January 2012 during accidental observations of geese flocks landing in vicinity (ca. >500m away) of a turbine,
situated behind a tree line showed avoidance behavior when after gliding towards the field they were about
1000m away from the turbine. This act was observed twice for two different flocks of Greater White Fronts
and Redbreasts. When flushed from the same field the birds first soared over the same field till they
gathered height and only when being 50-100m higher than the height of the turbine flew away in a direction
opposite to the position of the wind turbine. This happened south form the village of Tyulenovo. However
much further and lot more qualitative and quantitative information and data should be collected to assess
appropriately the impact of the windfarms on the wintering geese populations in the Coastal Dobrudga.
There are number of similar observations, but we hope the field studies on the impact of windfarms on the
behavior and flights of the wintering geese that have started since this winter season (2011-12) would allow
and reveal some insight into the problem. If we look in the further perspective not focusing only on the
operational wind turbines, but those with consent for construction or approved EIA the picture looks much
more serious and waves away the doubts over factors like temperature or hunting pressure that might be
involved in the impact on the species (Fig. 11, Fig. 12)
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Fig. 11 – Distribution of operating windfarms, windfarms with approved EIA or given consent for construction in
Coastal Dobrudga with included 500m buffer of displacement impact.

Fig.12 – Position of the newly proposed SMIN windfarm with approved EIA in immediate vicinity of Durankulak Lake
SPA and position in regard to foraging areas of Red-breasted Geese.

Conclusions
We can assume that despite the changes in the absolute numbers of wintering Red-breasted Geese the
region of Bulgarian Coastal Dobrudga and the vicinity of Durankulak and Shabla Lakes SPAs remain key sites
for wintering concentrations. Durankulak Lake SPA and the adjacent crop fields hold on a regular base
significant percent of the global population of the IUCN Endangered Red-breasted Goose.
The selection of foraging area and interaction and linkages between roosting sites and foraging fields is not
yet fully understood and precautionary principle should be applied in this regard.
There is some evidence of displacement impact of windturbines in the area of Shabla and Kavarna
Municipalities. If the current rate of inappropriate location and planning of windfarm development
continues it could endanger the global population of the Red-breasted Goose.
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The impact of the windfarm development should be considered and assessed in addition to tourist
development proposals, related infrastructure, crop rotation and introduction of new technical crops in the
area.
The displacement impact of the windturbines in the area and the barrier effect of the turbines on the flight
directions and flight behavior on geese should be considered and assessed in combination with hunting
pressure and crop rotation which all together could increase significantly the energy cost of survival for the
species and compromise the integrity and suitability of the wintering grounds in Coastal Dobrudga and
impact the global population of the Red-breasted Goose and significant percent of the “Pontic-Anatolian”
flyway population of the Greater White-fronted Goose (Anser albifrons), “rubrirostris, Black Sea – Turkey”
fyway population of the Graylag Goose (Anser anser) and the globally threatened Lesser White-fronted
Goose (Anser erythropus).
Evidence show that some species of geese habituate to the wind turbines in the landscape eventually, but
this is unknown process which takes a lot of time – might be over 10 years i.e. Madsen & Boertmann (2008),
but it also depends on the size of the turbines with windparks with the size of Kaliakra turbines of 2 MW
could take longer. This should be considered however in the perspective of the declining population of the
Red-breasted Goose and being the most endangered goose species in the World today according to the
IUCN status and it might not have that much time for habituation.
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