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As a birder, if you share your pictures, sounds and lists of birds on 
citizen science platforms, you may have already helped generate 
scientific knowledge. Recent research from Brazil shows how urban 
birdwatchers can make important contributions to ornithology. 

Brazil’s biodiversity is one of the highest of 
any country, due in part to its size (it is 
South America’s largest country) and variety 

of landscapes (six biomes and many different 
ecoregions). Birds alone comprise more than 
1,900 species, of which almost 200 are migratory 
(Pacheco et al. 2021, Somenzari et al. 2018). It 
is also a populous country: most of Brazil’s 211 
million inhabitants live in the south and southeast, 
and more than 84% live in cities such as São Paulo, 
which is one of the world’s largest cities with more 
than 12 million people. Urban green areas in even 
the largest Brazilian cities can provide a home to 
many bird species, including migrants. However, 

we still know very little about their ecology, 
behaviour, movements and overall biology.   

Birdwatching in Brazil is a relatively new 
activity in comparison with other countries 
in the Americas or in Europe; however, it has 
grown considerably in recent years. Since 2005, 
nationwide initiatives have been created to engage 
Brazilian citizen scientists. Most notably, the 
growth of birdwatching as a hobby in Brazil was 
propelled by the creation in 2006 of Avistar, the 
Brazilian birding fair (8 avistarbrasil.com.br). 
Held annually in the city of São Paulo, it attracts 
5,000–7,000 people. 

1 Brazilian birdwatchers have provided several 
million datapoints on the country’s birds, and 
citizen science information about the country’s 
birds have already been used in more than 670 
publications (Matheus Bernardo).
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Since its establishment in 2008, WikiAves  
(8 wikiaves.com.br) has become one of most 
popular internet platforms used by Brazilian 
birdwatchers. As of February 2022, this beacon of 
citizen science boasts 41,000 users and 4 million 
records, plus millions of photographs and sound 
recordings. The eBird database (8 ebird.org) is 
another citizen science platform used in Brazil 
and has become increasingly popular since its 
translation into Portuguese in 2015. 

In combination, these platforms have the 
potential to produce a substantial amount of new 
data about Brazil’s avifauna, thus opening new 
avenues for research. This article summarises 
one such exploration – using data provided by 
birdwatchers to examine the relationship between 
migratory flycatchers and urban areas.

Citizens and the science of 
migratory urban birds
Research published last year (Barbosa et al. 2021) 
focused on the use of urban areas in southeastern 
Brazil by migratory birds. Using citizen science 
data from eBird, WikiAves and a custom database 
created by one of us (Karlla) to obtain such data on 
the occurrence of migratory birds (Aves da Cidade; 
8 avesdacidade.wordpress.com), the study had 
three main objectives. 

First, we collected data about birdwatchers 
across Brazil, to understand where they reside 
and to evaluate where they watch birds. Second, 
to understand which types of information 
are being sourced from citizen science data, 
we then searched Google Scholar for studies 
about Brazilian birds that used citizen science 
data. Finally, we analysed the data to evaluate 
the timing of migration and urban habitat use 
of four migratory tyrant-flycatchers: Streaked 
Flycatcher Myiodynastes maculatus (of the 
taxon solitarius, split by del Hoyo & Collar 2016 
as ‘Southern Streaked Flycatcher’), Fork-tailed 
Flycatcher Tyrannus savana, Variegated Flycatcher 
Empidonomus varius and Vermilion Flycatcher 
Pyrocephalus rubinus. These four species are 
Neotropical austral migrants; migrating wholly 
within South America, they typically spend the 
breeding season in the southern portions of the 
continent, then move north towards tropical 
latitudes to overwinter.

The results of our study show that more than 
70% of Brazilian birdwatchers who contribute with 
photos, sounds and lists on WikiAves or eBird 
live in the most urbanised regions of Brazil (the 
south and southeast). Of these, 29% live in the 

state of São Paulo. This result has two important 
implications. First, we need to encourage the 
practice of citizen science in other regions of 
the country. Second, we should make better 
use of information derived from citizen science 
conducted in urban areas.

Regarding the second objective, we found 
672 publications that used data from eBird and 
WikiAves – an impressive number given the 
platforms’ relative youth, and a number that has 
grown rapidly in recent years, demonstrating the 
rising impact of the birdwatcher in science. These 
include articles in Brazilian and international 
science journals and other forms of publication 
(e.g., undergraduate and postgraduate theses) that 
described diet, new species records and migration 
patterns, among other topics.

Our analysis of citizen science data revealed that 
the four species of tyrant-flycatcher studied had 
different habitat requirements within São Paulo city. 2 
Streaked Flycatcher Myiodynastes maculatus (Parque 
Cemucam, Cotia, São Paulo, Brazil, October 2018; 
Karlla Barbosa) needed green areas of 10 ha or larger. 
Vermilion Flycatcher Pyrocephalus rubinus needs 
green space at least 5 ha in size: 3 female, Araras, 
São Paulo, Brazil, April 2020 (Guilherme Canasa); 4 
male, Araras, São Paulo, Brazil, April 2020 (Guilherme 
Canasa). 5 Variegated Flycatcher Empidonomus varius 
(Guarulhos, São Paulo, Brazil, October 2015; Karlla 
Barbosa) can survive in green space as small as 1 ha. 
6 Fork-tailed Flycatcher Tyrannus savana (Pinheiral, 
Rio de Janeiro, Brazil, September, 2017; Mauro Luiz 
Batista Jr.) seems to be a habitat generalist, even 
frequenting tree-lined streets. 
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Although Brazilian birdwatchers are 
concentrated in urban areas, there are interesting 
observations about migratory birds, and many 
studies rely on citizen science data. Only 13 
of the 672 publications we found relate to the 
general biology of urban birds and just nine were 
specifically about migratory birds. 

Our research is the first that brings together 
the themes of urban ornithology and bird 
migration; it also offers ideas for further research. 
To test the potential for citizen science to elucidate 
migratory patterns of birds in Brazil, we searched 
for records of four species of migratory flycatcher 
in WikiAves, eBird and Aves da Cidade, seeking to 
determine when these species reach São Paulo in 
spring and how much green space they need to live 
in this ‘megacity’.

Migrant flycatchers in a 
megacity
We found that, although all four flycatchers 
are found within São Paulo’s city limits, each 
has different habitat needs. We found that 
Streaked Flycatcher has the most specific habitat 
requirements, selecting green areas at least 10 ha 
in size, followed by Vermilion Flycatcher, which 

needs green areas of at least 5 ha. Variegated 
Flycatcher only needs green space of 1 ha, and 
finally Fork-tailed Flycatcher is found in a variety 
of habitats, even tree-lined streets. We believe 
that Fork-tailed Flycatcher is more of a habitat 
generalist because it is common in Cerrado, where 
trees are often widely spaced – just as they are in 
cities.

Our findings on migration phenology revealed 
the earliest arrival and latest departure dates for 
each species in both São Paulo and city. In São 
Paulo state, Streaked Flycatcher and Variegated 
Flycatcher were present from August to May, Fork-
tailed Flycatcher from July to May, and Vermilion 
Flycatcher from March to November. In the city of 
São Paulo, arrival dates were later and departure 
dates earlier than those in the wider state.

Thoughts on using citizen 
science data
Due to logistical constraints, researchers have 
previously needed many years to gather the 
type of observational data we used in our study. 
For example, obtaining data on the seasonal 
occurrence of rare species requires several visits 
to an area. Additionally, travelling across long 
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distances is needed to obtain a sufficient sample 
size to describe a particular behaviour. Citizen 
science offers an opportunity to overcome various 
challenges faced by scientists and to advance our 
knowledge of the natural world at a rate never 
previously achievable. 

This is particularly true of urban areas. Most 
people now live in cities, and visiting an urban 
green area during a coffee break or to go on a long 
walk is rather easier than travelling to remote 
areas. We therefore expect an increasing amount 
of data to be generated by urban birdwatchers in 
Brazil and elsewhere. In turn, researchers should 
share their analyses of citizen science data with 
the public, providing details that natural resource 
managers and city planners need in order to make 
informed decisions. 

Our research highlights that there is still 
much to discover about tropical urban birds and 
that nature lovers can make vital contributions 
when they share their observations on citizen 
science platforms such as eBird and WikiAves. 
Importantly, the more detailed the observations, 
the more useful they are for ornithology. 

Finally, we consider that there are several 
avenues that would benefit from citizen science 
research on Brazilian birds. Further work on 
urban ecology is clearly one. More widely, citizen 
science could improve information about micro-
habitat use of Brazilian birds and could help 
address knowledge gaps in Neotropical migration 
phenology, including the timing of departure 
and arrival, migratory routes and overwintering 
locations. Power to the birdwatchers!
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Examples of urban green spaces frequented by migrant tyrant-flycatchers included 7 Parque Ibirapuera, São Paulo, 
Brazil, and 8 Praça Cidade Comendador Vargas, São Paulo, Brazil (both Karlla Barbosa).
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