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This paper shows the results of observed barn swallow Hirundo rustica arrival from wintering in 
Africa, south of the Sahara, to the nesting area in the village Mokrice (northwestern Croatia). The local 
barn swallow population was monitored for three decades (1980–2011). Although there have been 
constant fluctuations in date of spring arrival, there was no significant change in the trend of the arri-
val time. Spring air temperature (March–April), measured at a nearby meteorological station, showed 
a trend of significant increase in the average temperature by approximately 2.2 °C in the same period. 
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Izloženi su rezultati opažanja u dolasku lastavica (Hirundo rustica) sa zimovanja iz Afrike južno od 
Sahare na područje gniježđenja u selo Mokrice (sjeverozapadna Hrvatska, Hrvatsko zagorje) u razdo-
blju od 1980. do 2011. godine. Iako su zabilježene stalne fluktuacije u datumu proljetnog dolaska, utvr-
đeno je da nije došlo do promjena u trendu vremena dolaska. Oscilacije temperature proljetnih mjese-
ci (ožujak–travanj) u najbližoj meterološkoj postaji ukazuju na trend porasta prosječne temperature za 
otprilike 2,2 °C u istom razdoblju. 
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INTRODUCTION
Earth’s climate is changing (IPCC, 2007). Over the last fifteen years, a large number 

of researches showing a correlation between climate change and  changes in biological 
phenomena have been published (e.g. Walther et al., 2002; Parmesan & Yohe, 2003; Root 
et al., 2003; Parmesan, 2006). Increasing evidence indicates that climate fluctuation has 
consequences on avian phenology. One of the best documented responses includes ear-
lier spring migration (e.g. Tryjanowski et al., 2002; Kralj & Dolenec, 2008). Effects of 
climate change on migration phenology has been recorded for short-distance migratory 
birds and also for long-distance migratory birds (e.g. Crick et al., 1997). Several papers 
documented differences within species in responding to climate change with arrival data 
(Rubolini et al., 2007; Sparks & Braslavská, 2001) Impacts on morphology (e.g. Yom-Tov, 
2001), breeding date (e.g. Dolenec et al., 2011) population dynamics (e.g. D’alba et al., 
2010), clutch size (e.g. Møller, 2002), egg size (e.g. Tryjanowski, 2004), brood size (e.g. 
Dolenec, 2009) and distributions (e.g. Thomas & Lennon, 1999) have also been demon-
strated. According to Jiguet et al. (2010), species are not equally at risk when facing cli-
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mate change. Whether they are positively or negatively affected depends on many 
species-specific features. 

The barn swallow is a small, insectivorous, socially monogamous long–distance mi-
grant bird species (Cramp, 1998) and common breeding species in northwestern Croatia 
(Dolenec, 2002; 2003). The main aim of this paper is to describe the potential change in 
migration date of the barn swallow and identify he relationship between average spring 
air temperatures and arrival date. 

MATERIAL AND METHODS
The local barn swallow population was monitored for three decades (1980–2011) in 

Mokrice village (250 houses and more than 400 other buildings; 46°00′ N, 15°55′ E; 
140 m.s.a.l.), in northwestern Croatia. Arrival date for each year was calculated as the 
mean of the first five bird arrivals recorded for that year (only the birds that entered the 
local barns were recorded). This method was previously used by Both et al. (2005). Dates 
were converted to numerical values such that no 1 refers to 1st March. Mean temperature 
was calculated from the mean temperatures for March and April (months corresponding 
with migration period of the species). Local air temperature (1980–2011) was obtained 
from the weather station at Maksimir – Meteorological Office in Zagreb (ca. 20 km the 
centre of the study area, 123 m.s.a.l.); March–April, mean = 9.1 ± 1.33 °C, range = 6.5 to 
11.5 °C; separately: March, mean = 6.7 ± 2.02, range = 1.7 to 10.3 °C and April, mean = 
11.4 ± 1.55 °C, range = 8.2 to 14.5 °C. Local temperatures have been commonly used in 
different phenological studies (e.g. Sokolov et al., 1998; Hušek & Adamík, 2008; Dolenec 
& Dolenec, 2010a; 2010b). 

After Kolmogorov-Smirnov test we used Pearson`s coefficient in statistical analyses. All 
statistical tests were two-tailed, and the differences were considered significant at p < 0.05. 
All statistical analyses were performed with SPSS.

RESULTS AND DISCUSSION
Mean first arrival date was 31st March (range = 23rd March to 09th April; SD = 4.29) 

(1980–2011). There was no significant correlation between average first arrival date and 
the entire research period (Fig. 1) (Pearson’s coefficient r = 0.005, p = 0.979, N = 32; slope 
(linear regression) = 0.002). During the 32 years of study, local spring air temperatures 
(March–April) have significantly increased by approximately 2.2 °C in the arrival period 
(Fig. 2) (r = 0.497, p = 0.004, N = 32; slope = 0.07). Correlation between spring tempera-
tures and first arrival date was not significant (r = – 0.231, p = 0.205, N = 32; slope = – 0.75).

The local population of the barn swallow in northwestern Croatia did not advance 
arrival date like the house martin (Delichon urbica) (Dolenec & Dolenec, 2011a). Non-
significant trends in the barn swallow were also reported in the recent decade by several 
authors (e.g. Stervander et al., 2005; Sokolov & Gordienko, 2008). However, several 
authors demonstrated significant earlier trends (e.g. Rubolini et al., 2007; Biaduń et al., 
2011) and Sparks & Braslavská (2001) illustrated significant later arriving.

Generally, in several bird species earlier breeding is evidently facilitated by warm 
springs (e.g. Dunn, 2004; Hušek & Adamík, 2008; Dolenec & Dolenec, 2011b; Dolenec 
et al., 2012) and earlier clutch initiation date is associated with larger clutch size and more 
young fledged (e.g. D’alba et al., 2010). Thus, birds might be expected to migrate ear-
lier in spring to take advantage of this opportunity (Mills, 2005). However, despite the 
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warmer springs, arrival date of the barn swallow population in the research area did not 
change during the last three decades; however, breeding does start earlier (Dolenec et 
al., 2009). Further research into the connections between the arrival date, laying date and 
maximal food abundance is needed to give the explanation for this relation between 
climate change and bird phenology. 

According to Newson et al. (2009), choosing and developing indicators of the impacts 
of climate change on migratory species is a challenge, particularly with endangered 
species, which are subject to many other pressures. To identify and implement conserva-
tion measures for these species, indicators must account for the full ensemble of pres-
sures, and link to a system of alerts and triggers for action.

Fig. 2. Correlation between mean spring temperatures (March–April) and year in north-
western Croatia, 1980–2011. 

Fig. 1. Long–term trends in mean first arrival dates of the barn swallow (Hirundo rustica) in 
northwestern Croatia, 1980–2011 (1 = 1 March). 



186	 Dolenec, Z.: Monitoring of the arrival time in the barn swallow ...

ACKNOWLEDGEMENTS
I would like to thank referees, and the editorial board and Editor for comments and 

for improving the manuscript. I also thank the Meteorological Office in Zagreb for pro-
viding temperature data. This study was supported by the Croatian Ministry of Science, 
Education and Sport (grant 119–1012682–1221).

Received July 13, 2012

REFERENCES 
Biaduń, W., Kitowski, I. & Filipiuk, E., 2011: Study on the first arrival date of spring avian migrants to 

eastern Poland. Polish J. Environ. 20, 843–849.
Both, C., Bijalsma, R. G. & Visser, M. E., 2005: Climatic effects on timing of spring migration and breed-

ing in a long–distance migrant, the pied flycatcher Ficedula hypoleuca. J. Avian Biol. 36, 368–373.
Cramp, S., 1998: Complete birds of Western Palaearctic’s on CD-ROM. Oxford University Press, Oxford.
Crick, H. Q. P., Dundley, P. C., Glue, D. E. & Thompson, D. L., 1997: UK birds laying eggs earlier. Natu-

re, 388, 526.
D’alba, L., Monagham P. & Nager, R. G., 2010: Advances in laying date and increasing population size 

suggest positive responses to climate change in Common Eiders Somateria mollisima in Iceland. Ibis, 
152, 19–28. 

Dolenec, Z., 2002: Breeding characteristics of the barn swallow (Hirundo rustica) in NW Croatia. Nat. 
Croat. 11, 439–445.

Dolenec, Z., 2003: Qualitative structure of the community of nesting birds between 1971–2000 in the 
Mokrice rural area (NW Croatia). Nat. Croat. 12, 121–130.

Dolenec, Z., 2009: Impact of local air temperatures on the brood size in Starling (Sturnus vulgaris L.). Pol. 
J. Ecol. 57, 817–820. 

Dolenec, Z. & Dolenec, P., 2010a: Response of the Blackcap (Sylvia atricapilla L.) to temperature change. 
Pol. J. Ecol. 58, 605–608.

Dolenec, Z. & Dolenec, P., 2010b: Changes in spring migration of the wood pigeon (Columba palumbus) 
in northwestern Croatia. Tur. J. Zool. 34, 267–269.

Dolenec, Z. & Dolenec, P., 2011a: Spring migration characteristics of the House Martin, Delichon urbica 
(Aves: Hirundinidae) in Croatia: A response to climate change? Zoologia 28, 139–141.

Dolenec, Z. & Dolenec, P., 2011b: Influence of the spring local warming on the breeding phenology in 
blackcap (Sylvia atricapilla) in Croatia. J. Environ. Biol. 32, 625–627.

Dolenec, Z., Dolenec, P. & Kralj, J., 2012: Egg–laying trends in black redstart (Phoenicurus ochruros 
Gmelin). Curr. Sci. 102, 970–972.

Dolenec, Z., Dolenec, P. & Møller, A. P., 2011: Warmer springs, laying date and clutch size of tree 
sparrows Passer montanus in Croatia. Curr. Zool. 57, 414–418.

Dolenec, Z., Dolenec, P., Kralj, J. & Kiš–Novak, D., 2009: Long–term trends in timing of breeding of the 
Barn Swallows Hirundo rustica L. in Croatia. Pol. J. Ecol. 57, 611–614.

Dunn, P.O., 2004: Breeding dates and reproductive performance. Adv. Ecol. Res. 35, 69–87.
Hušek, J. & Adamík, P., 2008: Long–term trends in the timing of breeding and brood size in the Red–

Backed Shrike Lanius collurio in the Czech Republic, 1964–2004. J. Ornithol. 149, 97–103.
IPCC, Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth 

Assessment Report of the Intergovernmental Panel on Climate Change (eds. Solomon, S. et al.) Cam-
bridge University Press, Cambridge.

Jiguet, F., Devictor, V., Ottvall, R., Van Turnhout, C., Van Der Jeugd, H. & Lindström, Å., 2010: Bird 
population trends are linearly affected by climate change along species thermal ranges. Proc. R. Soc. 
Lond. B. 277, 3601–3608.

Kralj, J. & Dolenec, Z., 2008: First arrival dates of the nightingale (Luscinia megarhinchos) to central Croatia 
in the early 20th century and at the turn of the 21st century. Cent. Eur. J. Biol. 3, 295–298.

Mills, A. M., 2005: Changes in the timing of spring and autumn migration in North American migrant 
passerines during a period of global warming. Ibis, 147, 259–269.



Nat. Croat. Vol. 22(1), 2013	 187

Möller, A. P., 2002: North Atlantic Oscillation (NAO) effects of climate on the relative importance of first 
and second clutches in a migratory passerine bird. J. Anim. Ecol. 71, 201–210.

Newson, S. E., Mendes, S., Crick, H. Q. P., Dulvy, N. K., Houghton, J. D. R., Hays, G. C., Hutson, A. M., 
Macleod, C. D., Pierce, G. J. & Robinson, R. A., 2009: Indicators of the impact of climate change on 
migratory species. Endang. Species Res. 7, 101–113.

Parmesan, C., 2006: Ecological and evolutionary responses to recent climate change. Annu. Rev. Ecol. 
Evol. Syst. 37, 637–669.

Parmesan, C. & Yohe, G. A., 2003: A globally coherent fingerprint of climate change impacts across natu-
ral systems. Nature, 421, 37–42. 

Root, T. L., Price, J. T., Hall, K. R., Schneider, S. H., Rosenzweig, C. & Pounds, J. A., 2003: Fingerprints 
of global warming on wild animals and plants. Nature, 421, 57–60 .

Rubolini, D., Ambrosini, R., Caffi, M., Bricheti, P., Armiraglio, S. & Sanio, N., 2007: Long–trends in 
first arrival and first egg laying dates of some migrant and resident bird species in northern Italy. Int. 
J. Biometeorol. 51, 553–563. 

Sokolov, L. V. & Gordienko, N. S., 2008: Has recent warming affected the dates of bird arrival to the 
Il’men reserve in the Southern Urals? Russ. J. Ecol. 39, 56–62.

Sokolov, L. V., Markovets, M. Y., Shapoval, A. P. & Morozov, Y. G., 1998: Long–term trends in the timing 
of spring migration of passerines on the Courish spit of the Baltic sea. Avian Ecol. Behav. 1, 1–21. 

Sparks, T. H. & Braslavská, O., 2001: The effects of temperature, altitude and latitude on the arrival and 
departure dates of the swallow Hirundo rustica in the Slovak Republic. Int. J. Biometeorol. 45, 212–216.

Stervander, M., Lindström, Å., Jonzén, N. & Andersson, A., 2005: Timing of spring migration birds: 
long-term trends, North Atlantic Oscillation and the significance of different migration routes. J. 
Avian Biol. 36, 210–221.

Thomas, C. D. & Lennon, J. J, 1999: Birds extend their ranges northwards. Nature, 399, 213.
Tryjanowski, P., Sparks, T. H. & Kuzńiak, S., 2002: Earlier arrival of some farmland migrants in the We-

stern Poland. Ibis, 144, 62–68.
Tryjanowski, P., Sparks, T. H., Kuczyński, L. & Kuzńiak, S., 2004: Should avian egg size increase as a 

result of global warming? A case study using the red–backed shrike (Lanius collurio). J. Ornithol. 145, 
264–268.

Walther, G. R, Post, E., Convey, P., Menzel, A, Parmesan. C., Beebee, T. J. C., Fromentin, J. M., Hoegh–
Guldberg, O. & Bairlein, F., 2002: Ecological responses to recent climate change. Nature, 416, 389–395.

Yom–Tov, Y., 2001: Global warming and body mass decline in Israeli passerine birds. Proc. R. Soc. London 
B 268, 947–952.

SAŽETAK

Praćenje povratka sa zimovanja populacije lastavice (Hirundo rustica) 
iz Mokrica (Hrvatska), 1980–2011

Z. Dolenec

Sve više znanstvenih članaka sugerira da klimatske promjene posljednjih desetljeća izrav-
no ili neizravno utječu na živi svijet, posebice se to odnosi na fenologiju. Od klimatskih pa-
rametara naglasak je na temperaturi, što proizlazi iz brojnih radova posebice inozemnih, ali 
i domaćih autora. Odgovor organizama na porast proljetnih temperatura posljednjih deset-
ljeća varira između vrsta, unutar vrsta te između različitih područja. Tako rezultati ovog rada 
ne pokazuju utjecaj porasta proljetne temperature na povratak (proljetnu selidbu) na područ-
ju sjeverozapadne Hrvatske, dok se primjerice u Italiji lastavice vraćaju sve ranije toplijih 
proljeća.


