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Introduction

Due to their cryptic behaviour, the distribution 
and abundance of many owl species is often 
incompletely known (Aebischer 2008, Robb 
2009). For example, in Switzerland, despite a 
good knowledge of many other breeding birds 
(Strebel et al. 2024), assessing population sta-
tus and trends remains a challenge for owls. 

-

2024). For species like the Long-eared Owl Asio 
otus -

Previous research has shown that playback in-

species (McGregor 2000, Grinde et al. 2018), es-
pecially for owl species (McGarigal & Fraser 1985, 

Mori et al. 2014, Vrezec & Bertoncelj 2018, Zu-

playback for Long-eared Owl surveys. 
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Abstract. Traditional Long-eared Owl survey methods like auditory detection 
by fieldworkers are time-intensive and often yield uncertain results due to low 
detectability and observer bias. We analysed a large playback-assisted survey in 
the Canton of Zurich, Switzerland, using occupancy models. Surveys using playback 
were more effective than passive listening, as detectability was increased, while 
Tawny Owl presence reduced it. The best way to detect Long-eared Owls was to 
use playback during late March and early April. The combination of playback and 
occupancy modelling has led to a substantial reassessment of population size in 
our study area. Our findings emphasize the value of playback for optimizing survey 
methods for some species and provide essential baseline information for future 
studies and potential conservation actions.

The Long-eared Owl is a characteristic species 
of forest-open areas ecotones and of various 
types of mosaic landscapes. Main threats in-
clude intensive agriculture and the associated 
decline in prey abundance and availability (Bir-

Long-eared Owl population size is estimated to 
be between 2,000–3,000 territories (Knaus et 
al. 2018). This assessment has a large uncer-

Zurich, 31 territories were reported in 1988 
and 59 in 2008 (Weggler et al. 2009). Howe-
ver, standardized, comprehensive surveys have 
been missing so far.
To bridge this gap, in 2020 we started a long-term 

-
ardized method. We used playback to increase 

-

-

Tawny Owl Strix aluco

-
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Canton has been covered by our surveys. Here 

Material and methods 

The study was conducted in the Swiss Canton 
of Zurich. This area is situated in the eastern 

330–1291 m a.s.l.) and for the most part com-

covering 43% of the area, agriculture 30%, and 
-

Our study has been conducted in five years 
(2020–2024). Fieldwork was done by 90 vol-
unteers from the Avimonitoring program Zu-
rich (Ritschard 2020, Ritschard 2022, Ritschard 
2023a, Ritschard 2023b, Ritschard 2024). They 

km²), covering 54% of the Canton of Zurich. 
Each year, a different set of communities were 
selected and all points within their correspond-
ing administrative boundaries were surveyed.
Survey points had been a-priori selected by the 
coordination office in such a way that no forest 
edge or grove in the study area is further than 
300 metres from any survey point. By doing so, 
we aim at a complete population survey of the 
Canton of Zurich. On average, 440 points were 
surveyed per year (ranging from 368 in 2023 
to 539 in 2021). Volunteers were allowed to 
move the listening points by a maximum of a 
few dozen meters if this was suggested by lo-

to ensure that no obstacle (topography, build-
ing or similar) hindered the acoustic survey of 
the nearby forest edges. Therefore, the survey 
points were often placed at exposed locations.
Volunteers surveyed each point twice, once in 
March and again in April. The first visit ideally 
took place before March 20th, and the second 
before April 20th, with at least 10 days between 
the two visits. Surveys started approximately 
30 minutes after sunset, i.e., at 7:00 p.m. in 
mid-March and 8:45 p.m. in mid-April. Up to 16 
points were surveyed in one suitable evening.

the following steps:
1. 120 sec. of passive listening (i.e. traditional 

heard calling spontaneously, the survey 
was stopped, and the fieldworker moved to 

the next survey point. The main aim of the 
study was to detect territories with as little 
disturbance as possible and not to run the 
complete protocol at each survey point.

2. 15 sec. of playback (male hooting, 5 calls): 
once the owl answered, the playback was 
stopped, no additional survey on the point 
was done on that day, and the fieldworker 
moved to the next survey point.

3. 30 sec. listening in case there was no an-
swer in step 2.

4. 15 sec. of playback: stopped if answer re-
ceived, as in step 2.

5. 300 sec. of listening in case there was no 
answer in step 4.

eared Owls, volunteers also registered whether 
they heard other owl species, especially Tawny 
Owls as potential predators or competitors of 
the smaller Long-eared Owls. 

some people also recorded owls detected during 

-
-

cally between 180 and 240 seconds. We explicitly 
considered this imprecision in the modelling part 
(see below).
We analysed survey data with an occupancy mod-
el for a removal design (MacKenzie et al. 2017). 

and 3 combined as the second, and steps 4 and 
5 as the third one. Occasion 1 was listening-on-
ly, while occasions 2 and 3 were playback. Since 

-
-

probability is the probability to detect an owl 
during a 1-minute survey at a site that is in fact 
occupied by at least one owl.
Every survey point was only surveyed in a sin-

of occupancy probability. Hence, we treated this 
parameter as a constant. Our main interest lay in 

-

-

listening as two further factors. We dealt with the 
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im -
ing a uniform prior on it in our Bayesian analysis 
(see below), with bounds 180 and 240 seconds, 

-
certainty stemming from this lack of knowledge.
We used Bayesian inference with MCMC meth-
ods implemented with program JAGS (Plummer 

(Kellner 2024). We ran 4 chains for as long as 
needed for convergence to be reached for all pa-

of traceplots and by values of Rhat that were at 

most 1.1 (Kéry & Kellner 2024). We present pos-

-
-

Results and discussion

at 207 (9%) survey points. This corresponds to 
an observed value of the density of one territo-
ry per 3.9 km². 

Asio otus 

listening only
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Occupancy modelling showed that the use of 
-
-
-

ing (Fig. 1).

the survey period around days 65–70 (early May) 
is an artefact caused by a quasi-lack of surveys 
then and the behaviour of polynomial terms in 
a regression model; therefore, it should be ig-
nored.

know how long the observer should wait at a lis-
tening point without playback to detect the spe-
cies at e.g. 50% of all occasions. Figure 3 shows 
the model results for an average survey on 1st of 

-
proximately 50% of present territorial individuals 
and to detect 95% of the individuals the survey-

-
cal playback of approximately 13 minutes, we 
would be expected to detect 50% and around 57 

-

from this method; however we highly discourage 
the use of playback for more than a couple of 
minutes, otherwise it is to be feared that the ter-
ritorial Long-eared Owl is stressed in an irrespon-

two minutes of playback, the model predicts a 

-
duced when Tawny Owls were present at a site 
(Fig. 4), likely due to avoidance behaviour by Long-

al. 2008, Sergio et al. 2009, Lourenco et al. 2013, 
Theux et al. 2022). When a Tawny Owl was pres-

to peak at 0.044 (see Fig. 1 and text above), while 

For the whole studied area (covering 54% of the 
canton, excluding lake surface) our occupancy 

-

the increased abundance, it is highly unlikely that 

-

methods such as occupancy models, they max-

Asio otus. Posterior means and 95% 
Strix aluco
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Figure 4. Posterior distributions of the effect of Tawny Owl Strix aluco 
Owl Asio otus 
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the cornerstone of understanding species status, 
trends and habitat use, which are important in 

-

emphasize that playback can cause bias in popu-

(Anich et al. 2009), so it is important to follow the 
methodology, as well as ethical aspects (Sibley 
2011, Davis et al. 2024) strictly.
These methods provide a repeatable framework 
for long-term monitoring and can be adapted for 

-

likewise bias survey results if not accounted for.

The authors thank the numerous dedicated vol-
-

sible. We also thank the Cantonal Nature Con-

canton of Zurich for financial support.
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