
6

Bird Census News 2013, 26/1–2: 6–14

1 Catalan Ornithological Institute. Natural History Museum of Barcelona. Pl. Leonardo da Vinci 4-5.
  08019 Barcelona, Catalonia, Spain

2 Czech Society for Ornithology. Na Belidle 34 CZ-150 00 Prague 5, Czech Republic
3 Swiss Ornithological Institute. Seerose 1. CH-6204 Sempach, Switzerland

1 ornitologia@ornitologia.org, 2 EuroMonitoring@birdlife.cz, 
3 verena.keller@vogelwarte.ch 

Abstract. The European Breeding Bird Atlas 2 (EBBA2) will update the information 
on the distribution of breeding birds collected c. 30 years ago for the first European 
atlas. In this article we present the methodological principles of the new atlas, 
based both on a comparison with the first atlas and also on an attempt to improve 
the information shown in its maps. Two main methodological approaches will be 
implemented in EBBA2. The main one is based on gathering as much information 
as possible for every 50×50 km square in order to produce maps that show (1) 
breeding evidence, (2) abundance and (3) change with respect to the first atlas. 
In addition, a second approach will be established in order to collect standardised 
data from a sample of 10×10 km squares and to use this information to generate 
modelled fine-grained maps for common species. Many sources could potentially 
provide data for the project and defining simple and common protocols is crucial in 
the very heterogeneous European context.
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Introduction

The first EBCC Atlas of European Breeding Birds 
was published in 1997 (Hagemeijer & Blair 1997) 
and represented a milestone for bird science and 
conservation in Europe. A recent review by Tull-
och et al. (2013) showed that this had the high-
est Google Scholar citation rate of all bird atlases 
anywhere in the world. The atlas data have been 
used for a wide range of scientific studies from 
single-species analyses to Europe-wide projects 
like the projections of species’ ranges under fu-
ture climatic scenarios made in A Climatic Atlas of 
European Breeding Birds (Huntley et al. 2007) or 
the conservation status assessment carried out in 
Birds in Europe: population estimates, trends and 
conservation status (BirdLife International 2004).
The data used in this ground-breaking first atlas 
are now around 30 years old and many environ-
mental changes such as land use and climate 

have had impacts on populations of birds across 
Europe. This alone is a good reason for updating 
the atlas. New opportunities have also arisen that 
can improve our ability to incorporate data from 
even the most remote parts of Europe and to pro-
vide a robust baseline for effective conservation 
and informed decision taking. The EBCC, together 
with its partners across Europe, therefore plans 
to produce a second European Breeding Bird At-
las (EBBA2).
Although there have been significant changes 
in recent decades in the way atlas surveys are 
undertaken, no single standardised method has 
evolved. This flexibility is not just related to sci-
entific requirements but reflects the need to 
adapt atlas surveys to situations varying in orders 
of magnitude in terms of the area of study and 
the number of observers (Gibbons et al. 2007). 
Regarding EBBA2, a context of over 50 countries, 
10 000 000 km2 and a fieldwork period focused 
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on 2013 to 2017 give rise to extremely diverse 
situations, ranging from countries with intensive 
atlas work planned for this period to large regions 
for which ornithological exploration represents 
a huge challenge even today. Consequently, the 
methodology of EBBA2 has to take into account 
the different capacities and contexts and will end 
up as a compromise between what is desired and 
what is possible. Fundamentally, it is composed of 
a number of standards for data collection aimed 
at structuring a very diverse reality into one of 
the largest projects on bird distribution ever car-
ried out. In this paper we present and discuss the 
methodology of EBBA2. All methodological de-
tails, grids, species lists, breeding codes, etc. can 
be downloaded from the EBBA2 website (http://
www.ebcc.info/new-atlas.html).

Aims and methodological principles 

Any new version of a bird atlas has to cope with 
two clearly distinct objectives: (1) improve as 
much as possible the information on bird distri-
bution taking into account available capacities 
and techniques, and (2) allow comparisons with 
the previous atlas/es. These objectives have usu-
ally to balance opposite requirements. The first 
aim needs to maximise the effort for every cell, 
whereas the second aim requires ensuring that 
the methodological protocols are the same as 
they were in the past (Balmer et al. 2013). This 
is certainly the case for the new European bird 
atlas, whose specific aims lie totally or partly 
within these two general objectives for a ‘repeat-
ed’ atlas. Specifically, EBBA2 aims to document 
breeding evidence and estimate abundance for 
all bird species as accurately as possible. This aim 
essentially points to maximum effort in order to 
gather the greatest amount of information for 
each studied square. However, EBBA2 also at-
tempts to document the changes in bird species 
distribution occurring since the 1980s, for which 
we should ideally try to use fieldwork procedures 
similar to the first atlas.
Like the first atlas, EBBA2 aims at gathering the 
most comprehensive list of breeding bird species 
observed in each 50×50 km square. This is the 
basis of the main result of this atlas, which is a 
series of maps that will show breeding evidence 
and abundance for all bird species for a grid of 
50×50 km squares. However, differences in the 
completeness of the information across Euro-
pean countries and regions will certainly be very 

relevant in EBBA2. Consequently, comparisons 
between 50×50 km squares will not be trivial and 
will require statistical techniques accounting for 
variations in effort. In addition, one of the expect-
ed improvements in this new atlas is to present 
comparable information on species occurrence at 
a high spatial resolution for as many species as 
possible. Specifically, EBBA2 will use timed cen-
suses in a sample of 10×10 km squares across the 
whole of Europe to produce fine-grained maps of 
the probability of occurrence. 
The lack of protocols for standardising fieldwork 
in the first atlas and the foreseeable problems to 
implement standards in EBBA2 hamper robust 
comparisons between the two atlases. Different 
approaches are therefore explored in this new at-
las to cope with these difficulties as efficiently as 
possible. Thus, comparability between atlases is 
maximised whenever possible and determine the 
selection of grid type, breeding codes and abun-
dance codes. EBBA2 also attempts to take a deci-
sive step forward for future comparisons of bird 
species distribution across the whole continent. 
Thus, the implementation of the sample of timed 
censuses could represent a basis for more robust 
comparisons with a (still far-off) third European 
atlas. 

Data sources

Fortunately, many ornithological societies, natu-
ral history museums, universities, etc. in Europe 
currently conduct bird monitoring studies. These 
projects may contribute data to EBBA2 but will 
have to be complemented by targeted surveys in 
many regions. Therefore, no attempt has been 
made to develop a common field procedure for 
all European countries, an approach which was 
successfully used in the Pan-European Common 
Bird Monitoring Scheme (Gregory & Voříšek 
2003).
Many field data sources could be considered as 
suitable for inclusion in this huge project: 1) na-
tional and regional breeding bird atlases whose 
study periods coincide totally or partially with 
that of EBBA2, 2) systematic breeding bird moni-
toring schemes, 3) species-specific schemes (e.g. 
censuses of colonial species or rare species) or 
site monitoring (e.g. IBA monitoring), and 4) cas-
ual records, often collected via on-line platforms. 
In some cases, in which no actual field data are 
available for the study period, a combination of 
old data and expert knowledge of the expected 
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current situation will be accepted if recorded 
with information on the origin of the data. 

The EBBA2 species list

One of the most important elements for sharing 
information in EBBA2 is a common species list. 
Consequently, a species list containing all bird 
species that are certain or — at least very likely — 
to be found breeding in the area covered by the 
new atlas has been drawn up. This list comprises 
582 indigenous bird species and 63 non-native 
breeding birds (neozoans) that are considered 
to breed regularly in Europe (a number that will 
probably increase over the course of the project). 
The species list is available via the atlas web site 
http://www.ebcc.info/new-atlas.html.
For practical reasons, the initial aim of this list 
was to be as consistent as possible with previous 
species lists and database structures. Therefore 
we used the species list which was used for the 
first European atlas and Birds in Europe 2 (BirdLife 
International 2004) as a basis. However, in the 
mean time new information has become availa-
ble, which we felt were necessary and important 
for this new list. Many of the changes follow deci-
sions taken by BirdLife International’s Taxonomic 
Working Group (BTWG), as well as further adap-
tations, in order to render the list “as up-to-date 
as possible”. However, the taxonomic debates are 
still in progress and a final overall taxonomic revi-
sion will be necessary after data flow and before 
publication.

Methodological standards for 50×50 km 
maps

For the first atlas a 50×50 km grid was chosen. 
Many countries have since produced atlases at a 
finer scale (e.g. 10×10 km) but it would be impos-
sible to cover the whole of Europe at that scale. 
The basic grid for EBBA2 therefore remains 50×50 
km. The primary objective of collecting bird data 
at this scale is to gather the most complete list of 
breeding bird species for each reported square. 
Given the marked differences of resources across 
Europe, data are not expected to be collected 
with a comparable effort in every country. Never-
theless, a simple measure of the completeness of 
the survey in each square based on expert knowl-
edge will be given (guidelines will be provided to 
the national coordinators). 

Squares

In order to maximise the comparability of data 
between atlases, the new atlas uses the same 
UTM grid as the first European atlas, which was 
subsequently adapted to improve its usabil-
ity in modern geographic information systems 
(Sierdsema 2008). A second important reason 
for selecting this grid system was the fact that it 
is currently in use in the Breeding Bird Atlas of 
European Russia (see http://zmmu.msu.ru/en), 
undoubtedly the largest national atlas, covering 
c. 40% of the entire continent.
The study area is divided in 5 217 squares. In many 
countries, data will be provided for all squares 
but in some countries data will only be available 
for a part of the total number of squares. In the 
latter cases, EBBA2, together with national coor-
dinators, focuses on fieldwork in a representative 
sample of 50×50 km squares to cover appropri-
ately the different habitats within a country, ide-
ally in a stratified random fashion (e.g. Gregory & 
Greenwood 2008). 

Breeding codes

Recording information about the likelihood that 
a bird species breeds in a particular square is es-
sential for a breeding bird atlas. This is particular-
ly relevant in order to distinguish actual breeding 
birds from those using the area as visitors dur-
ing migration or post-breeding dispersal. Breed-
ing evidence is usually represented by a series of 
categorised types of observation that determine 
whether the species is a possible, probable or 
confirmed breeder. The 16 codes implemented 
in the first European atlas have become the basis 
for many atlases since their publication over 40 
years ago (Sharrock 1973). For EBBA2, these 16 
breeding codes will be used, with an additional 
code for species recorded during the breeding 
season but suspected to be non-breeders. This 
non-breeding code represents, essentially, a way 
of improving the chances of classifying correctly 
observations of migrants and non-breeding sum-
mering birds, and has been implemented in some 
recent atlases (e.g. Balmer et al. 2013). 

Abundance codes

EBBA2 attempts to incorporate an estimate 
of bird species abundance in every 50×50 km 
square. Despite the expected difficulties of as-
sessing reliable estimates in many circumstanc-
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es, this information may represent a useful tool 
for calculating population sizes across Europe 
and will allow comparisons with those made 30 
years ago. The abundance classes in EBBA2 are 
the same semi-quantitative estimates used in the 
first European atlas, which were categorised on a 
logarithmic scale (1–9 pairs, 10–99 pairs, etc.). In 
addition to the mentioned semi-quantitative esti-
mates, in some countries more precise estimates 
may be available. In these cases the precision and 
accuracy of population estimates will probably be 
higher. However, EBBA2 abundance codes will be 
shown for all 50×50 km squares to allow for com-
parisons. All these estimates of abundance will 
be generated for each square by 1) direct counts, 
2) statistical inference from a sample of counts 
and 3) expert assessment. 

A standardised survey for 10×10 km maps

EBBA2 attempts to show information on species 
distribution at 10×10 km, which can be consid-
ered a fine resolution at the scale of Europe (a 
map based on more than 100 000 cells). It would 
be too ambitious to cover the whole of Europe 
with a 10×10 km grid; nevertheless, modelling 
maps at such a resolution should be possible for 
many species using a sampling approach. These 
types of fine-grained maps are based on statis-
tical models that allow inference of species oc-
currence in non-surveyed squares on the basis of 
knowledge of the patterns of species occurrence 
in a number of surveyed areas (e.g. Guisan & Zim-
mermann 2000). The generation of these maps 
represents a new challenge on a European level 
and they are expected to be a source of informa-
tion of great interest for science and conserva-
tion.
Thus, in order to fulfil this objective, in EBBA2 
a sample of 10×10 km squares (or similar size; 
e.g. 11×12 km squares are commonly used in 
the Czech republic) have to be selected. Unlike 
the 50×50 km approach, there is no particular 
requirement of grid type for this sampling since 
models can be generated from data originating 
from several different grids (e.g. different earth 
projection systems such as UTM, ETRS 1989, etc.) 
and then projected onto a given 10×10 km grid. 
The number of 10×10 km squares to be selected 
should be flexible and will range ideally from one 
to five for each 50×50 km square, but it is perfect-
ly understandable that in certain regions carrying 
out standardised surveys in all 50×50 km squares 

will not be possible. Analytical procedures will 
have to adapt to this unequal distribution of the 
surveyed areas.
The information obtained in a small portion of 
the total number of 10×10 km squares in Europe 
needs to meet a relatively high level of stand-
ardisation since the role of modelling is expected 
to be very relevant. Common bird monitoring 
schemes may represent one of the most valuable 
sources for obtaining standardised data and this 
type of information has already been successfully 
incorporated into bird atlases (e.g. Herrando et 
al. 2011). Therefore, finding synergies between 
monitoring and atlas data may be a great oppor-
tunity for making the best use of the often limited 
resources in many European countries. Some ba-
sic rules have been designed to allow data from 
the many monitoring schemes in Europe to be 
used in EBBA2. Essentially, this procedure consists 
of selecting a particular monitoring census con-
ducted on one day when all potential breeders 
are present (typically a May/June census) within 
a given 10×10 km square, and then generate a 
list of the breeding species reported in 60 to 120 
minutes (the longer, the better — up to 120 min-
utes; exact time provided). These data will come 
from the whole or a portion of the time invested 
in a line transect, by combining a number of point 
counts within the square, or from surveys carried 
out in plots for territory-mapping. Countries with 
running monitoring projects could use this pro-
tocol to provide data for this standardised survey 
without much additional fieldwork.
However, many European countries do not have 
any on-going bird monitoring scheme or the 
schemes are limited to certain areas or species 
groups (e.g. farmland birds). In these cases a 
standardised survey could be promoted by carry-
ing out timed walks that have a similar duration 
as those implemented in monitoring projects. 
These timed walks should be understood as high-
ly flexible visits made when all breeding species 
are present (essentially May/June) in which only 
time is controlled and with no special require-
ment regarding the area covered, the speed, etc. 
Such timed walks can be targeted specifically to 
collect data for the atlas but are also commonly 
used in online-recording platforms. 
Finally, it should be mentioned that a combina-
tion of the two protocols could be very useful 
to increase the amount of information at 10×10 
km resolution. Thus, in case there is a monitor-
ing scheme within a country but some areas are 
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poorly covered by this scheme, timed walks could 
be implemented there to complement data gath-
ered by monitoring censuses.

The role of modelling

The inference of species distribution data by 
means of spatial modelling techniques in areas 
with no available field data is one of the aims of 
EBBA2. However, the reliability of these models 
is very limited if field data are scarce or of poor 
quality. In principle, the results of modelling will 
be presented in different ways depending on 
each product. For 50×50 km maps, the aim will 
be to fill in gaps by using the results of models 
for showing information on presence/absence, 
abundance or breeding probability exclusively in 
the non-surveyed squares. By contrast, the infor-
mation presented at a 10×10 km scale will repre-
sent the outcome of models for the entire range 
of the species. 
At a time when modelling techniques are con-
stantly evolving, it is too early to decide which 
analytical approach will be followed in EBBA2. 
Providing even simple data for the whole of Eu-
rope is a huge challenge and it is still uncertain 

whether ambitious targets will be met. Despite 
the constraints, standardised data provided for 
the whole of Europe as in this methodology will 
provide many opportunities for species distribu-
tion modelling and thus for achieving good qual-
ity maps.
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Appendix. Simulated potential final products 

We have used available data on species distribution and expert knowledge to produce the first simula-
tions of the type of products we can achieve in EBBA2. The following four maps show these simulations 
for the Sardinian Warbler Sylvia melanocephala. 

Final product 1

The final map will present breeding evidence for each 50×50 km square. A modelling approach will be 
used to predict occurrence in non- or poorly surveyed squares.

Breeding evidence
Modelled / Observed

Possible

Probable

Confirmed

EBBA2 simulated map for the breeding likelihood of the Sardinian Warbler Sylvia melanocephala. The 
project will attempt to illustrate the predictions of statistical models in non-surveyed squares as well 
as observed data.

© Toni Llobet
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Final product 2

The final map will present abundance estimates for each 50×50 km square. A modelling approach will 
be used to predict abundance in non- or poorly surveyed squares.

Breeding evidence
Modelled / Observed

1–9 pairs
10–99 pairs
100–999 pairs
1000–9999 pairs
10000–99999 pairs

© Toni Llobet

EBBA2 simulated abundance map for the Sardinian Warbler Sylvia melanocephala. The project will 
attempt to illustrate the predictions of statistical models in non-surveyed squares as well as observed 
data.
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Final product 3

The data provision at 50×50 km will also be the basis for a map showing the change in species distribu-
tion between the first European Breeding Bird Atlas and the new atlas.

Change map

© Toni Llobet

No change
Loss

Gain
Presence in EBBA2, not surveyed in EBBA1

EBBA2 simulated map for the change in the species distribution between the two European atlases for 
the Sardinian Warbler Sylvia melanocephala. 
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Final product 4

The final map will present the probability of occurrence at 10×10 km resolution.

© Toni Llobet

Probability of occurrence

0 1

EBBA2 simulated high resolution map (10×10 km) for the Sardinian Warbler Sylvia melanocephala.


