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Abstract. The Common Kestrel (Falco tinnunculus), a diurnal bird of prey, is highly adaptable to
urban environments. However, knowledge of its breeding ecology in Algeria is limited and focused
on few localities. This study specifically examines Common Kestrel breeding in the urban environ-
ment of Blida (36°28'00" N, 2°49'00" E) over a five-year period, from 2019 to 2023. The results
reveal that kestrel pairs adapt well and occupy a variety of nest types. The average area where a pair
hunts and breeds is 1.99 4 1.58 km?. Clutch size varies between 2 and 6 eggs, with an average of 4.3
+ 1.5 eggs. Incubation lasts an average of 26 to 29 days (approx. 27.7 + 1.3 days). The young leave
the nest between 27 and 32 days after hatching (29.11 + 1.91 days). Nevertheless, these falcons face
competition from other birds and are impacted by human activities, notably the theft of eggs and
chicks. In conclusion, this study highlights the Common kestrel’s adaptation to the urban environ-

ment, while underlining the challenges posed by anthropogenic pressure.

INTRODUCTION

Gathering data on breeding biology and reproductive
performance is a crucial aspect of numerous studies
focused on the population ecology of birds. On a glo-
bal scale, urbanized areas represent only a very small
proportion of all environments exploitable by bird
species (Lesaffre 2006). This fraction demonstrates a
unique phenomenon worthy of interest in urban fauna
studies. The Common Kestrel Falco tinnunculus (Lin-
naeus, 1758) has colonized urban environments and is
highly adaptable to anthropogenic pressures (Cramp and
Simmons 1980; Zmihorski and Rejt 2007; Riegert et al.
2009). This diurnal bird of prey is typically known for its
hovering flight (Elphick and Woodward 2005; Cardozo
et al. 2016; Sale 2020), and is systematically classified
in the order Falconiformes and in the family Falconidae
(Heim de Balsac and Mayaud 1962; Etchecopar and Hue
1964; Costantini and Dell’Omo 2020).

As all kestrel species, the Common Kestrel has a wide
geographical distribution. However, in Algeria, it is pri-
marily considered as sedentary (Heinzel et al. 1992), in
which its breeding range extends over different types of
habitats, from the coast to the heart of the Sahara, from
open plains to mountains (Isenmann and Moali 2000).

The Common Kestrel is a predominantly monogamous
raptor (Village 1990); however, divorce behaviour may
occur, particularly following unsuccessful breeding at-
tempts (Vasko et al. 2011). As all kestrels, this species
is a secondary cavity nester (Village 1990; Costantini
and Dell’Omo 2020). It starts nesting at the age of one
year (Vergara and Fargallo 2011). The breeding season
is well marked by the division of labour (Costantini
and Dell’Omo 2020) and is characterized by courtship
displays, where pairs announce their presence through
loud calls and impressive territorial flights (Tinbergen
1940; Gensbol 2005).

According to the International Union for Conservation
of Nature (IUCN), the Common Kestrel is classified
as a species of Least Concern (LC) worldwide (Bird
Life International 2024). This means that the species is
at low risk of extinction. Furthermore, it enjoys legal
protection in Algeria under Executive Decree No. 12-
235 of 24 May 2012, which sets out the list of protected
non-domestic animal species.

Several studies were devoted worldwide to the ecology
of this species. They are well documented in Europe
(Masman et al. 1986; Village 1990; Rejt 2004; Cardozo
et al. 2016; Orihuela-Torres et al. 2017; Sale 2020),
in Asia (Geng et al. 2009; Anushiravani and Sepehri
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Roshan 2017; Kabeer et al. 2021: Chen et al. 2022), in
Austria (Sumasgutner et al. 2013, 2014; Kreiderits et
al. 2016; Huchler et al. 2020) and in Africa (Thiollay
2006; Laalou et al. 2017; Haroun and Taha 2022). In
Algeria, several studies have been carried out on the
diet in a suburban environment in El-Harrach (Baziz
et al. 1999), in an agricultural environment in Dergana
(Souttou 2002), in El-Harrach (Souttou et al. 2006, 2007,
2011), and in steppe environments in Djelfa (Souttou et
al. 2015), but practically no studies have been carried
out on the breeding biology of the Common Kestrel,
except for those by Souttou et al. (2005), who moni-
tored the breeding of a pair in a suburban environment
in Algiers, and those by Kaf'et al. (2015) in a semi-arid
urban environment in Oum EI Bouaghi.

In light of this shortcoming, the present work is designed
to provide a more detailed information on the breeding
ecology of Common Kestrel in an urban environment,
by comparing some characteristics of breeding activities
(nest and egg characteristics, choice of nesting site) over
the years and in several sub-humid bioclimatic sites.

MATERIALS AND METHODS

Study area

This work was carried out in two communes in the
Blida region of northern Algeria (36°28'N, 2°49'E;
Figure 1). This region has a Mediterranean climate
with hot summers. The Ouled Yaich commune boasts
a major industrial zone, while Guerouaou has little
industrialization.

As other animal species, Common Kestrels inhabit
specific areas that are referred to as home ranges, where
they carry out essential activities such as breeding and
foraging (Village 1990; Costantini and Dell’Omo 2020).
The species occupies diverse habitats, with each site
displaying distinct landscape characteristics that impact
home range usage and ecological behaviours. Specific
details for each site are provided below (Table 1).

Monitoring Common Kestrel behaviour during breed-
ing season

During the breeding season, we monitored the activities
of four Common Kestrel breeding pairs and observed
how they shared their tasks. Our method consisted of
surveying different nesting areas on a daily basis, using
a camera equipped with a powerful zoom lens, “Nikon
Coolpix P1000”, in order to minimize stress for the pair.
The activities recorded generally included courtship,
brooding, as well as feeding in and out of the nest. We
also used direct visual observations to qualitatively as-
sess the handling prey for kestrel chicks (Blasgosklonov
1987; Costantini and Dell’Omo 2020), as well as the

analysis of nest remains after chick fledging (Riegert
et al. 2007, 2009).

Monitoring Common Kestrel breeding phenology
The breeding biology of four Common Kestrel pairs
nesting in different areas of the study region was being
monitored over a 5-year period from 2019 to 2023. Once
the nests of the nesting pairs had been identified, several
field trips were made to the nesting areas. This enabled
us to gather information on the characteristics of the
breeding sites and to determine the laying date from the
number of eggs in incomplete clutches. We were also
able to take into account the laying of one egg each day
(Alatalo et al. 1992) and clutch size, which represents
the number of eggs a female can lay, the number of
which present in the nest no longer varies between two
consecutive visits to the nest after the end of the laying
period (Ravussin et al. 2007; Telailia 2014). Bensouil-
lah et al. (2014) state that a successful nest is the one
where at least one chick fledged. Given that hatching
success is calculated as the number of eggs hatched in
relation to the total number of eggs laid, fledging suc-
cess is the total number of fledged young in relation to
the total number of eggs hatched, and breeding success
represents the total number of fledged young in relation
to the total number of eggs laid per nest.

Data analysis

Reproductive results are presented as mean + standard
deviation (SD) and were considered significant at a
confidence level of p < 0.05. To estimate the home
range of kestrels, we applied a simplified method
based on GPS-derived nest distances (Gjershaug et al.
2004). Each distance was treated as the diameter of a
circle, and the area was calculated using the formula
A=mn (1—2))2, where D is the distance between two nests.
The average of these areas estimates the home range,
with variability indicated by standard deviation. The
influence of weather on incubation and nestling periods
was examined using scatter plot to explore the different
reproductive parameters and assess the impact of cli-
matic factors. However, monthly average rainfall (mm)
and temperature (°C) data for the nestling and incubation
periods were obtained from the Blida meteorological
station for the study period between 2019 and 2023. All
environmental factors (degree of anthropization, nest
height, and orientation) were considered. The degree
of anthropization was determined using a land-use map
and population data, where a value of 1 was assigned
to less anthropized areas and a value of 2 to highly an-
thropized environments (BNEDER Office. Pers. Com.).
Nest height was measured from the ground using a meter
tape, and nest orientation was determined based on the
position of the nest entrance and how it was oriented
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Figure 1. Location of the study area (Original, 2025).
Table 1. Parameters and description of different nests habitats.
A B C D
Nests 36°30'31.0"N, 36°30'32.2"N, 36°30'20.9"N, 36°30'44.1"N,
2°53'22.7"E 2°52'35.7"E 2°51'49.5"E 2°51'52.8"E

Pigeon nest associated

Nest Location | Edge of a window Air hole used by a pigeon with a ventilation pipe Hole in a wall
Nest Height 15m 7.6 m 7.5m 79 m
Nest Orientation | North-east North-east North-west South-west

~50 ha (mixed zone with

Urban Area (ha) low anthropization)

~30 ha (agro-ecological
zone with
less anthropization)

~100 ha (urban area with
high anthropization)

~70 ha (urban area with
high tanthropization)

Residence blocks for
female students, close to
fruit and olive orchards,
surrounded by agro-
ecological nurseries

Description of
the Site

Block in agricultural
plots with soft wheat,
olive trees, and fruit trees
(peach, orange)

Apartment complex close
to intense human activity.
Presence of Yellow-
legged Gulls and a large
pigeon population

A quieter residential area
near a sewage discharge
wadi (Oued Kef El
Hmam).

relative to magnetic north using a compass (Ouarab
et al. 2007). Both nest height and orientation were
measured after the breeding season to avoid disturbing
the nesting pairs. These three factors were correlated
with reproductive success and hatching rate to study
their influence on the bio-ecology of the species, using
Principal Component Analysis (PCA) (Lé et al. 2008).
Statistical analyses were performed using R, software
version 4.2.2. (Core Team 2022).

RESULTS

Timing of breeding and nest placement

As with all diurnal birds of prey, the Common Kestrel
breeds during the spring season. Over five years of ob-
servation, the same pairs demonstrated strong fidelity to
their nesting sites, indicating that they are monogamous
in this study area. The courtship phase was highly no-
ticeable, marked by intense calls and spectacular aerial
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displays. The female signals her readiness to mate by
leaning forward and calling to attract the male, who
lands on her back. The male strengthens their bond by
regularly offering prey to the female.

Atsites B and C, pairs were content to occupy the nests
of rock pigeons (Columba livia Gmelin, 1789). How-
ever, at site A, they laid their eggs directly on the ground
after scraping a site next to a window, while at site D,
they used a hole in a wall (Table 1). The home range
area around the nest where a single common kestrel pair
hunted and bred varied between 0.43 and 4.41 km?, with
an average of around 1.99 + 1.58 km? (Table 2).

Clutch size

We observed that after mating the male Common Kes-
trels began provisioning the nest, while the females
started egg-laying. The eggs were laid consecutively
over several days, with an interval of around 24 hours
between each laying. Average clutch size is 4.3 £ 1.5
eggs (e.g. number of breeding attempts = 10). Clutch
size varied significantly from month to month, rang-
ing from 2 to 6 eggs per clutch. Clutch sizes reached a
maximum in May (5.3 £ 0.7; n = 3) and a minimum in
March (2 = 0.0; n = 2). It is important to note that egg-
laying dates varied from one site to another. At sites
C and D, egg-laying began as early as in mid-March,
while at sites A and B, it started later, at the end of
April (Figure 2).

Incubation period

According to our several observations at the nesting
sites during the incubation period, we noted diverse
activities. At sites A, C, and D, the females incubated
alone as long as the last egg was laid, while at site B,
a particular dynamic was observed where the male did
not take part in incubation but actively defended the
territory against other predators in the study site. The
data collected reveal a significant variation in incubation
duration, ranging from 26 to 29 days, with an average of
around 27.7 + 1.3 days. No missing data were observed,
enhancing the precision of this parameter result. The

COLUMN

1l Nestling period

25

PLOT OVERVIEW

median was 27.5 days, very close to the mean, indicating
a symmetrical distribution. In contrast, the plot overview
shows a consistent spread around the mean, emphasizing
the stability of the measured values (Figure 3).

The scatters plots examining the effect of climatic factors
on the incubation time of Common Kestrel eggs reveal
some interesting information (Figure 4). The tempera-
ture does not appear to influence the incubation period
of this kestrel species eggs (R? = 0.02) (Figure 4a). As
for rainfall, a moderate correlation (R?=0.26) suggests
that higher levels of rainfall may be associated with
longer incubation periods (Figure 4b).

Diet composition

The analysis of the diet of Common Kestrels (Falco
tinnunculus) during the nestling period over the five
years of this study reveals significant patterns in prey
selection. Four distinct prey categories were identified
within their diet. The dominant category in nests A and

Table 2. Distances between nests and home range area of
Common Kestrel.

Home range area (km?)
Min. | Max. | Mean + SD
0.43 | 4.41 1.99 +1.58

o

Distance between nests (km)
Min. | Max. | Mean =+ SD
0.74 | 2.37 | 1.55+£0.69

-

Clutch size
-
It
@

20 60

40
Laying dates (1 = 1 March)

Figure 2. Clutch size variation in relation to average laying
dates across different study sites.

MISSING MEAN MEDIAN SD

_—_.-.__ 10.0% 29.1 290 20

32

Al Incubation period _—-_ 0.0% 27.7 275 1.3

26

2

Figure 3. Statistical representation of Common Kestrel nestling and incubation periods in days.
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Figure 5. Distribution of diet composition by species class across different nests.

B was insects, comprising, respectively, 58.1% and 62%
of the prey and represented by orthopterans and beetles.
In contrast, birds like small passerines and pigeons were
the most abundant prey in nests C and D, accounting
for 43% and 71.2% of the total prey, correspondingly.
Mammals were present in lower proportions, ranging
from 12 % to 21.5%, while reptiles stood for 2.7% to
6.5% of the prey (Figure 5).

On the other hand, the results related to the nestling period
revealed that chicks fledged 27 to 32 days after hatching,
with an average duration of around 29.11 + 1.91 days,
which can vary according to the number of young found in
the nest. Nevertheless, this period was marked in station B
by predation, primarily due to human activities leading to
the loss of 10% of the nestlings. As a result, the monitoring
of the nestling period for these individuals could not be
completed. The median is close to the average, suggesting
a symmetrical distribution; however, the 10% missing data
could introduce potential bias. The plot overview reveals
a slight right skew, indicating that some individuals may
have longer nestling periods (Figure 3).

A scatter plot analysis between temperature and nesting
period revealed a slightly positive correlation (R*=0.06)
(Figure 6a). In contrast, a slightly negative relationship
was observed between rainfall and nestling period, witch
suggests that higher rainfall is associated with slightly
shorter nesting periods. However, this relationship is
also very weak, with a coefficient of determination
R?=0.11 and a p-value = 0.377 that is not statistically
significant (Figure 6b).

Egg hatching and breeding success

The results of the Principal Component Analysis (PCA)
performed on Common Kestrel breeding data revealed
significant relationships between environmental factors
and two breeding parameters (hatching rate and breeding
success). The first two principal components together
explained 69.2% of the total variance in the data, with
the first dimension (Dim1) accounting for 49.1% and the
second dimension (Dim2) for 20.1% (Figure 7).

With regard to variation in nest orientation, those fac-
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ing southwest showed a significant contribution to the
Diml of the PCA. This explains why in 2022 and 2023
nests in site D were associated with high hatching rates
(83.33% and 100%, respectively), as well as fairly high
reproductive success. Similarly, northeast orientation
played a different role at sites A and B. It is associated
with a variation in hatching rates ranging from 33.33%
to 100%, as well as 100% reproductive success in all
years, with the exception of 2023 when there was a 0%
decrease, attributed to the absence of chicks from their
first days of feeding. The nest height variable shows
some correlation with the Dim1 of the PCA, but is
weakly related to reproductive success and hatching
rates. This suggests that, although nest height may have
an impact on micro-climate and protection from preda-
tors, it was not the main determinant of reproductive
success in this study.

The degree of anthropization is strongly correlated with
the Dim1 of the PCA. Nests located in areas of high

anthropization are clearly distinguished from those in
areas of low anthropization.

Two groups are identified: the first comprises nests
with low anthropogenic impact (stations A in 2022 and
2023, and B in 2021 and 2023), which cluster together
despite fluctuations in hatching rates and reproductive
potential. The second group is comprised of nests that
are strongly influenced by human activity, found at sites
C (2019-2022) and D (2022 and 2023). These nests
show a high degree of consistency, with high hatching
rates and varied reproductive success (Figure 8).

DISCUSSION

The diversity of Common Kestrel nesting sites is well
documented in scientific literature (Village 1990;
Thévenot et al. 2003; Souttou et al. 2005; Laalou et al.
2017). This adaptability to different habitats is linked
to its highly flexible trophic requirements (Navarro-
Lopez et al. 2014). Yet, in certain areas, Village (1990)
observed that the most common nesting sites were not
always used as expected. These choices may have a
genetic component or be influenced by early life ex-
periences (Costantini and Dell’Omo 2020). Common
Kestrels possibly tend to prefer sites similar to those in
which they were reared.

The ability to choose a variety of nesting sites enables
Common Kestrels to make the most of available re-
sources and optimize their chances of reproduction. On
average, the hunting and breeding area for this species
is around 1.99 £ 1.58 km?. These values are consistent
with other studies that have reported areas ranging from
0.059 to 3 km? (Geroudet 1984; Korpimiki et al. 1994;
Kaf et al. 2015). This territorial dimension gives them
ample space to search for prey and protect their breeding
territory from other congeners.

In the study area, female Common Kestrels started
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laying 2—6 eggs from mid-March to the end of April.
The average clutch size was 4.3 + 1.5 eggs per nest.
Our results are similar to those found in Italy by Sal-
vati (2002), but differ from those observed in a highly
urbanized environment in Oum El Bouaghi by Kaf et
al. (2015), which show higher values of 5 to 6 eggs.
This breeding parameter is least affected by weather
condition (Kreiderits et al. 2016), but it attribute to
increased food availability during the courtship, which
enhances the physical condition of females (Huchler et
al. 2020). Yet, we also recorded significant clutch sizes
in agricultural habitats, so as to suggest that both urban
and agricultural environments provide resources helpful
to optimal clutch sizes in Common Kestrels.

Although Costantini et al. (2014) observed that the
clutch size in kestrels is influenced by the laying date,
other studies suggest that additional factors also play
a role in this regulation. These observations reinforce
the findings of Carrillo and Gonzalez-Davilla (2010),
who noted that in a semi-arid region at Tenerife Island,
egg-laying varies according to the climate, improving
the importance of the environment on the reproductive
cycle. However, Costantini and Dell’Omo (2020) shows
that the decision on clutch size is under strong female
control, even though it generally decreases later in the
season. They also noted that kestrels lay larger clutches
in northern regions, with no direct link to the laying date.
Moreover, Village (1990) specifies that kestrels rarely
lay a second clutch if the first one fails. These various
studies emphasize that clutch size results from multiple
factors including female control, climatic conditions,
and the laying region, beyond just the laying date.

The Common Kestrel incubation period is character-

ized by cooperation between two partners in each pair.
During this phase, the females incubate the eggs, while
the males feed the nests and sometimes actively defend
their territory against predators, particularly crows. This
behaviour has previously been observed in southern
Africa and Spain (Van Zyl 1999; Carrillo and Aparicio
2001). In our study, the incubation period varied from
26 to 29 days, with an average of 27.7 + 1.3 days. These
results are consistent with those of other researchers,
notably in South Africa and Western Europe, where
females incubate their eggs for around 26 to 27 days
(Van Zyl 1999; Gensbol 2005). It should be noted that
this period can be slightly extended in urban environ-
ments, as observed by Kaf et al. (2015).

In the present study, chicks fledged between 27 and
32 days after hatching, in line with previous research
(Gensbol 1988; Harrisson and Greensmith 1994). This
timing may be intrinsically linked to prey availability,
which plays a critical role in the reproductive success
of raptors. As highlighted in the literature, raptor pro-
ductivity often fluctuates according to prey density and
climatic conditions (Tornberg et al. 2005; Nielsen and
Magller 2006; Lehikoinen et al. 2013). In our context, it
is plausible that the observed fledging period coincides
with a peak in food availability, enabling chicks to
develop the necessary capabilities for flight. Indeed,
a high density of prey during the nesting period could
promote optimal growth in the young, ensuring adequate
nutritional intake.

At all sites studied, the Common Kestrel (Falco tin-
nunculus) pairs frequently fed their chicks a variety of
insects, such as orthopterans and beetles, in addition to
small passerines and pigeons, in descending order. These
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results are consistent with those observed in Algeria by
Baziz et al. (2001) and Kaf et al. (2015), as well as in
Europe (Fattorini et al. 1999; Navarro-Lopez and Fargallo
2015; Carrillo et al. 2017). In other regions, small mam-
mals occupy a special place in the Common Kestrel’s diet
(Zmihorski and Rejt 2007; Geng et al. 2009; Malher and
Magne 2010). However, birds, reptiles and chiropterans
can also play an important role as replacement prey when
rodents are scarce (Geroudet 1984; Kiibler et al. 2005;
Souttou et al. 2007). Hence, this analysis highlights
the ecological diversity in feeding habits and potential
adaptive behaviours of the species based on local prey
availability and environmental conditions.

Weather conditions impact the breeding ecology of birds
(Mainwaring et al. 2021). In the case of the Common
Kestrel, Charter et al. (2007) noted that temperature
and rainfall had a significant influence on reproductive
success, depending on nest type. However, in our study,
the temperature had no influence on the incubation or
nesting period, aligning with findings in Italy by Sala-
vati (2002) who noted a minimal effect in reproductive
parameters of Common Kestrel. Conversely, studies
of Lindstrom (1999) and Herfindal et al. (2015) have
noted the importance of temperature during early life
stages and its correlation with reproductive success.
Nevertheless, in our result, rainfall was the critical
factor affecting incubation dynamics of Common
Kestrels. It is totally consistent with previous studies
(Costantini et al. 2010; Kreiderits et al. 2016; Huchler
et al. 2020). This effect may be attributed to decreased
prey availability, as elevated rainfall typically reduced
prey activity (Brown 1956), diminished hunting ef-
ficiency in kestrels and foraging success (Rijnsdorp et
al. 1981; Oberg et al. 2015), affected the reproductive
output (Skagen and Adams, 2012) as well as the timing
and the location of bird breeding (Hidalgo et al. 2019;
Fogarty et al. 2020).

Despite the importance of environmental factors, nest
orientation plays a significant role in the reproductive
success of the Common Kestrel (Falco tinnunculus).
Southwest-facing nests have high hatching rates, al-
though a few studies have specifically examined this
variable where they show no significant selection of
orientation (Sumasgutner et al. 2014). Moreover, Com-
mon Kestrels choose nesting sites at a variety of heights,
as observed in different studies by Carrillo and Aparicio
(2001), Souttou et al. (2005) and Malher and Magne
(2010). This diversity of heights offers appropriate
protection against predators such as gulls and ravens,
which have proliferated in the region due to increase
in uncontrolled landfills and the degradation of natural
habitats.

Sorace and Gustin (2010) state that urban planning has
no impact on the Common Kestrel. However, in some

nests monitored during the present study, a significant
negative impact of human influence on nest character-
istics and, potentially, on their reproductive success
rate appears to be a disturbing factor for the nesting of
this raptor. Our results confirm those of Carrillo and
Aparicio (2001) and Carrillo and Gonzalez-Davila
(2005), who report that humans are among the predators
of this species, its eggs and chicks. Moreover, Fargallo
et al. (2001) noted additional cases of predation, which
are generally attributed to rats and dormice preyed on
eggs in building nests, while corvids, genets, and mar-
tens targeted eggs, chicks, and adults in tree nests. Yet,
other studies show that nest characteristics significantly
influence kestrel breeding phenology and success. For
instance, Kreiderits et al. (2016) observed in Australia
that kestrels nesting in building cavities lay eggs earlier
than those nesting in planters. Additionally, breeding
success is generally higher in closed nests compared
to open nests (Fargallo et al. 2001; Charter et al. 2007;
Kreidertis et al. 2016), likely due to a better protection
from predators and extreme weather conditions (Cos-
tantini and Dell’Omo 2020).

CONCLUSION

Our study of the breeding ecology of the Common Kes-
trel over a five-year period demonstrates its vital role
in urban biodiversity. Nests were located in a variety
of anthropogenic structures, and breeding parameters
varied from site to site according to environmental
factors. Among these, rainfall showed a moderate influ-
ence on the incubation period, suggesting that higher
levels may affect kestrel reproductive timing during
this stage. The selection of nest orientation towards the
southwest has proven to be an advantageous strategy,
promoting high hatching rates. This choice of orienta-
tion could optimize the thermal regulation of the nests
by minimizing exposure to extreme climatic variations.
The adaptation of kestrels to nest at various heights is
also a key factor in limiting predation, particularly by
opportunistic species. This variation in nesting heights
provides increased protection against predators and
can positively contribute to reproductive success in
anthropized environments. These results underline the
importance of adapted urban management that takes
into account the ecological requirements of this spe-
cies, by integrating conservation practices that favour
the creation of secure nesting niches and the limitation
of disturbance factors. Taking these parameters into ac-
count could improve the resilience of kestrel populations
in habitats increasingly dominated by humans, thereby
contributing to their maintenance and adaptation in the
face of rapid ecological changes. This calls for preserva-
tion actions, such as raising public awareness and habitat
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management practices. Finally, long-term monitoring
of the impact of climate change and food availability
merits further study to better understand the bio-ecology
of this raptor species in urban environments.
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