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ABSTRACT Climate change is affecting birds in a number of ways, including
their breeding biology, summer and winter distributions and population sizes.

The effects on Barn Swallows Hirundo rustica, explored in this paper, are 
mixed: survival has decreased because of poor environmental conditions in
North Africa (through which they migrate) while hotter, drier summers may

increase chick mortality; but warm springs have extended the breeding 
season.This paper was originally presented as the 57th Bernard Tucker

Memorial Lecture to the Oxford Ornithological Society and the 
Ashmolean Natural History Society, in November 2007.
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C
limate change is now a major global
issue. Even if governments succeed in
reducing emissions of greenhouse gases

such as carbon dioxide, the world will still
become warmer. For Britain, climate predic-
tions include milder, wetter winters and, at least
in southern England, hotter, drier summers. But
the weather is also likely to become more
extreme. Storms will become more frequent
and of greater intensity. Globally, temperatures
are predicted to rise by about 2–5°C by 2100; in
terms of rainfall, northern Europe and central
Africa will be wetter than at present, whereas
southern Europe and northern Africa will prob-

ably become drier (Met Office Hadley Centre
2005).

Not surprisingly, these changes in climate
have ramifications for wildlife (reviewed in
Crick 2004). For example, birds can start
breeding earlier in warm springs, and data from
the BTO’s Nest Record Scheme show that many
species are laying earlier than 30 years ago.
Crick et al. (1997) found that, on average, 51 of
65 British species had tended to advance their
laying dates over the period 1971–1995 and
there are similar findings from data on North
American birds (e.g. Dunn & Winkler 1999).
This may cause problems if the birds’ breeding



schedule falls out of step with their food supply.
Caterpillars of the Winter Moth Operophtera
brumata, for example, grow very quickly in
warm weather and a study in The Netherlands
found that the larvae were pupating by the time
Great Tits Parus major, for which they are an
important food source, had chicks to feed,
resulting in food shortages for the tits (Visser et
al. 1998).

Some birds seem to be changing their win-
tering areas. Many Blackcaps Sylvia atricapilla
from the Continent now fly west to winter in
the UK rather than undertaking a longer migra-
tion to southern Europe or North Africa
(Berthold et al. 1992). Waders and wildfowl
breeding in northern areas, in contrast, are win-
tering closer to home rather than migrating to
the UK (Eaton et al. 2007).

Distributions of breeding birds are also
changing (Huntley et al. 2007). For example, it
is predicted that Snow Buntings Plectrophenax
nivalis in Scotland will soon find little, if any,
suitable habitat and may become locally extinct.
Areas where snow cover persists all year provide
wet sites for the insects on which they feed; yet
snow is becoming less frequent and there are
fewer feeding sites for the birds in summer. For

species breeding in southern Britain, such as
Dartford Warbler Sylvia undata, their range is
likely to move northwards if they can find suit-
able habitat, and some new species such as
Black Kite Milvus migrans, Hoopoe Upupa epops
and Serin Serinus serinus are likely to colonise
from the Continent.

Climate change affects bird populations too.
In the marine environment, sea-surface temper-
atures affect the abundance and composition of
plankton and hence the abundance of fish that
feed on the plankton. In turn, seabirds such as
Kittiwakes Rissa tridactyla have had disastrous
breeding seasons in northern Britain in recent
years, mainly because warmer waters have
caused a severe reduction in prey populations,
notably Lesser Sandeels Ammodytes marinus
(Arnott & Ruxton 2002; Frederiksen et al. 2004).
Recent declines in populations of migrants such
as Spotted Flycatchers Muscicapa striata may be
at least partly caused by deteriorating feeding
conditions in their wintering areas or along
migration routes (Eaton et al. 2007).

Finally, birds’ habitats are changing. Rising
sea levels will inundate coastal habitats such as
saltmarsh and mudflats, affecting both 
wintering and breeding populations of birds.
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1. Among the potentially significant effects that climate change may have on the Barn Swallow Hirundo rustica
are environmental changes in regions on the birds’ migration routes to and from their African wintering grounds.
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Wetland areas will dry out in hot summers,
reducing habitat for breeding waders and
others. Some nature reserves that have been
created for breeding birds may no longer be
suitable for them. In the hot summer of 2005,
for example, up to 80% fewer Northern Lap-
wings Vanellus vanellus, Common Snipes Galli-
nago gallinago and Common Redshanks Tringa
totanus bred at five RSPB reserves in Sussex and
Kent than in previous years (RSPB 2007).

In this paper, I have used the Barn Swallow
Hirundo rustica (hereafter simply the ‘Swallow’)
as a model species to illustrate some of the
problems that birds are facing in a changing
climate. For Swallows, there are implications for
the timing and duration of moult, for their sur-
vival over winter and during the long migration
back to their breeding grounds, for how well
they can catch insects, for where they can breed
and for how successfully they can rear their
chicks.

Effects of climate change in Africa
The amount of rain on their wintering grounds
is critical for Swallows for several reasons. First,
it affects the availability of roost
sites (van den Brink et al. 2000).
When the weather is wet, numerous
roost sites are available in and
around waterbodies; in dry weather
there are fewer roost sites. When
Swallows have to crowd into a small
number of roosts, they have further
to travel during the day to find food
and back again to the roost site.
They may also face more competi-
tion for food. Second, the amount
of rain affects the abundance of
insects on which Swallows feed.
Rain boosts vegetation growth and
this leads to a long-term increase in
insect numbers. Rain also triggers
swarming in ants (Formicidae) and
termites (Isoptera), providing a
feast for aerial-feeding birds. Conse-
quently, the weights of wintering
Swallows depend on the weather
(e.g. Møller et al. 1995b, A. P. Møller
pers. comm.). Van den Brink et al.
(1997, 2000) weighed Swallows at
roosts in Botswana over several
years and discovered that the birds,
especially juveniles, lose weight
during dry periods and put on

weight when it rains. As well as weight, rainfall
also affects the progress of moult. Birds in good
condition, with plenty of food available, can
afford to put more energy into growing new
feathers rather than just eating to survive. In
van den Brink’s studies, both adults and juven-
iles grew their tail feathers faster in wet than in
dry years and wing moult took 120–130 days in
years with plenty of rain but 155–190 days
when there was little or no rain. Swallows also
grow longer tails in winters with good feeding
conditions (Møller 1994b; Saino et al. 2004).

Winter droughts thus result in Swallows
having low body weights and slow feather
growth. So the moult takes longer and as a con-
sequence birds may be forced to delay their
departure. For example, Saino et al. (2004)
found that Swallows arrived back on the
breeding grounds in Italy later when feeding
conditions were poor in the winter quarters of
west and central Africa.

Overwinter survival is also poor during
droughts. Anders Møller, who has studied 
Swallows in Denmark since the early 1970s,
showed that survival is related to rainfall on 
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2. Barn Swallows Hirundo rustica often hunt insects over waterbodies.
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the wintering grounds in South Africa (Møller
1989). Studies of British Swallows have also
found a relation between survival and rainfall
on the wintering grounds, as well as with 
rainfall in the Sahel, on the birds’ migration
route (Robinson et al. 2003, 2008). A more
recent study of the Danish birds also showed
that survival correlated well with an index of
the abundance of vegetation in the Sahel region
(Szép & Møller 2005).

Scientists nowadays use satellite images to
see how abundant vegetation is in different
parts of the world and at different times. The
data from satellite images are used to create an
index of vegetation density called the Normal-
ized Difference Vegetation Index (NDVI). For
the past 20 years or so, this index has been
declining in Algeria where Danish Swallows
stop off to replenish fat reserves after crossing
the Sahara. Møller & Szép (2005) looked at the
vegetation index in Africa, on the wintering
grounds and elsewhere on the migration route,
but they found that it had declined significantly
only in the extreme north of Africa. So this may
be the critical place for Swallows in terms of
survival. Møller & Szép found that the Swal-
lows’ survival rate improved considerably as the
vegetation index increased: the more vegetation,
the more insects there are for the birds to eat. As
the vegetation density index has declined in
northern Africa, so has the survival rate in this
population of Swallows.

The importance of good feeding conditions
on migration can be seen from a study of Swal-
lows caught in North Africa and in central

Europe (Schwilch et al. 2002). Birds trapped just
after they had crossed the Sahel region weighed
less than 14 g, with less than 1 g of fat reserves,
whereas birds that had recuperated and
returned to their breeding areas weighed nearly
18 g, with around 4 g of fat. Because the body
condition of Swallows is so poor by the time
they reach the northernmost part of Africa, they
need to have a good supply of insects to put on
the weight they have lost. Droughts in the Sahel
region deprive the birds of the food they need
and, if the desert area becomes more extensive,
Swallows will also find it more difficult to make
the crossing at all. Birds that do survive may
take longer than usual to restore their fat
reserves. The arrival time of Swallows in Spain,
for example, depends on precipitation in the
Sahel region; as this region gets hotter and
drier, the birds arrive in southern Europe later
(Gordo et al. 2005).

Effects of climate change on morphology
As a consequence of poor survival along migra-
tion routes, the morphology of Swallows is
changing. Swallows have long outer tail feathers
and males have longer ones than females. But
tail length is also variable in males and some
birds have much longer tails than others.
Having a long tail is an advantage to males
because females prefer to mate with long-tailed
males (Møller 1988). Anders Møller changed
the length of the tail of some males by cutting
out or gluing on pieces of feather and showed
that females mate sooner with males with long
tails. Long-tailed males also engage in more

extra-pair copulations and are
less likely to be cuckolded than
short-tailed males (Møller &
Tegelström 1997; Møller et al.
2003). Various studies have also
shown that long-tailed males
have a good immune system and
are resistant to parasites such as
mites (Acari) and lice (Phthi-
raptera) (Møller 1990; Saino et
al. 1997). This resistance is
passed on to the male’s off-
spring, so that females mating
with these long-tailed males
benefit by having healthier
chicks (Møller 1994a). Because
of their good health, long-tailed
males may be better able to
survive adverse conditions and
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3. The Barn Swallow’s Hirundo rustica tail fork is longest in males 
(generally 47–80 mm), shorter in females (generally 27–57 mm) and 

very short in juveniles (less than 32 mm – as shown by the bird here).
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more likely to make it back
to their breeding grounds
(Møller 1991; Saino et al.
1997). The short-tailed
males may be more likely 
to die, especially after
attempting to cross the
Sahara. Consequently, the
average tail length in male
Swallows in Denmark
increased from 103.5 to
112.9 mm between 1984 and
2004 (Møller & Szép 2005;
A. P. Møller pers. comm.). In
contrast, the tail length of
females is shorter and less
variable and has not shown
a recent increase (Møller &
Szép 2005). Males are not
particular about their
partner’s looks, but long-
tailed males that arrive early
tend to mate with longer-tailed females just
because these females arrive first on the
breeding grounds. Longer-tailed females are
generally large birds in good condition, so long-
tailed males get a good-quality mate as a result
of the females’ preferences (Turner 2006).

Effects of climate change on arrival dates
For Swallows that survive the African part of
their migration, progress northwards depends
on how warm the European spring is. High
temperatures in March in southern Europe and
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4. Male Barn Swallows Hirundo rustica with long tails are particularly attractive
to females.There are genetic advantages in choosing to mate with long-tailed

males, as they have been shown to have a good immune system. As a
consequence, females that choose to mate with a long-tailed male 

produce healthier offspring.
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in April in northern Europe hasten the 
migration (Huin & Sparks 1998). The arrival of
Swallows in Britain is related to the temperature
in England between February and April.

The first arrival dates of Swallows in the UK
have been getting earlier and earlier in recent
decades. In Scotland, for example, mean arrival
date for the first three birds recorded was 9th
April for the period 1968–78 but was 22nd
March for 1990–2000 (Forrester et al. 2007).
Both spring temperatures and arrival dates of
Swallows vary considerably from year to year

but, in the last decade or so,
temperatures in March and
April have tended to
increase and the arrival
dates of Swallows match
these temperature changes
quite closely (Sparks et al.
1999; Sparks & Loxton
2003; fig. 1).

Male Swallows tend to
arrive at their breeding sites
a few days before females
(Møller 1994b). It is nor-
mally risky coming back
very early because a sudden
cold snap could be fatal.
There are many cases of
hirundines dying during
short spells of cold weather
in spring on the breeding

1960 1970 1980 1990 2000

Fig. 1. Arrival dates (upper line) of Barn Swallows Hirundo rustica in Britain
since 1959 (first sightings at coastal observatories) and the average

February–April temperature in central England (ºC, lower line). Smoothed 
lines are also shown. Graph courtesy of Tim Sparks, CEH Monks Wood.
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grounds, but there are also significant benefits
for males that arrive early, in terms of getting a
high-quality mate and of siring as many chicks
as possible (Turner 2006). Early males have the
pick of females for extra-pair activities, whereas
the late males are more likely to be cuckolded.
With spring temperatures increasing, it is
becoming safer for males to arrive on the
breeding grounds even earlier. Females are in
less of a hurry, as they wait for males to settle at
nest-sites before choosing their mates; they also
want better weather for egg-laying. Climate
change may thus increase the difference in
arrival time between the sexes and, indeed,
Anders Møller found this to be the case in
Denmark (Møller 2007a): males have been
arriving earlier over the past few decades but
females have not. In the early 1970s males were
only a couple of days ahead of females but now
they are coming back a week or so before them.

Effects of climate change on egg-laying
In recent years, Swallows that arrive in Britain
early have generally had plenty of food as
insects are also appearing earlier. In Scotland,
for example, aphids (Aphididae) are appearing,
on average, 16 days earlier, moths five days
earlier and butterflies (Lepidoptera) eight days
earlier than in the 1970s (Sparks et al. 2006).
Because food is available earlier, female Swal-
lows can start laying eggs earlier too. Nest
record data from the BTO show that laying
dates of Swallows have been variable over the
past few decades, but there has been a trend for

earlier laying since the late 1980s (Crick &
Sparks 1999; Baillie et al. 2007; fig. 2). Swallows
normally start laying eggs a week or more after
arriving at the breeding site (Turner 2006), but
the better the feeding conditions, the sooner
they can start. The temperature is important
because females form the eggs from their daily
diet rather than from fat reserves (Ward &
Bryant 2006). If the weather is warm and
insects are abundant, females can get plenty of
energy and nutrients for the eggs. Ward &
Bryant (2006) found that females have larger
clutches when it is warmer during egg-laying. In
addition, clutches are largest early in the
breeding season, because feeding conditions are
ideal then (Turner 2006). So warmer springs
and early egg-laying are likely to lead to females
producing large first clutches.

Effects of climate change on feeding
behaviour
Although warm springs are good for Swallows,
hot dry summers are less welcome for several
reasons. Rain is necessary to encourage vegeta-
tion growth and the availability of insects, so
dry summers may mean fewer insects. Also,
because insects are more active at high temper-
atures, they become more difficult to catch.
Swallows prefer to hunt large insects, and their
favourite prey items are large flies such as hov-
erflies (Syrphidae), horseflies (Tabanidae) and
bluebottles (Calliphoridae) (Turner 2006). They
tend not to take large, fast-flying insects when it
is very hot, however, perhaps because these

insects are then too difficult
to catch. For example, in
the hot summers of Spain,
Swallows regularly catch
smaller prey than do those
in northern Europe, even
though larger insects are
available (Møller et al.
1995a).

The outer tail feathers of
Swallows make them more
manoeuvrable and help
them pursue fast-flying
insects. However, the very
long tails of males are not
necessarily ideal from an
aerodynamic point of view,
perhaps because of the
increase in drag. During their
experiments to manipulate
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Fig. 2. Egg-laying dates for Barn Swallows Hirundo rustica from BTO 
nest record data. Lines show smoothed means and upper and lower 

confidence limits (UCL, LCL). BTO Nest Record Scheme data 
(Baillie et al. 2007). Day 1 = 1st January, day 170 = 19th June.
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5. Barn Swallows Hirundo rustica catch large insects, such as dragonflies and damselflies (Odonata),
to feed to their young.
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tail length, Møller et al. (1995a) found that
males with elongated tails caught smaller prey
than normal whereas males with shortened tails
caught larger prey. Small insects contain much
less energy than large ones, so are less profitable
to hunt. In a cool climate, insects are fairly easy
to catch, so it may not matter as much if a male
has a long tail; the mating advantages of having
that long tail are likely to outweigh the costs
incurred while foraging. But in a hot climate,
insects are more active and difficult to chase, so
in this case it may be better to have a shorter tail
to improve foraging ability. Indeed, tail length in
male Swallows is inversely related to latitude, so
that Spanish Swallows have shorter tails than
north European ones (Barbosa & Møller 1999).
Males in Spain have tails that are only about 5%
longer than those of females; in Finland, males’
tails are 20% longer than those of females. The
tail length of Spanish Swallows may be optimal
for foraging; shortening the already short tail
appears to make flying energetically more costly
(Cuervo & de Ayala 2005). As the British climate
warms up, our Swallows may eventually evolve
shorter tails too.

Of course, a trend towards hotter and drier
summers does not mean no rain at all, but
meteorologists predict that what rain there is
will occur in less frequent but more intense
events. Rain tends to suppress the activity of
large insects and on a rainy day the only food
available for Swallows may be the swarms of
small insects such as midges over areas of water
(Waugh 1978). In addition, very heavy rain
makes it difficult for the birds to fly and they
will often just sit out a downpour and resume
feeding when the rain eases off.

Effects of climate change on habitat
availability
Swallows must have good feeding sites close to
the nest. Early in the breeding season they will
feed 300 m or more from the nest but when
they have chicks to feed, and they have to return
to them every few minutes with food, they tend
to forage closer to the nest (Turner 2006). In
addition, the weather affects the distribution of
insects: in sunny weather insects may be abun-
dant in the fields, farmyards and other habitats
around the nest but in wet weather, the birds



often have to travel further to find localised
sources of food (Bryant & Turner 1982; Turner
2006).

The best habitat for Swallows is grazed
grassland with cattle (e.g. Møller 2001, Evans &
Robinson 2004, Turner 2006). Cattle are a good
source of insects for several reasons. Insects are
attracted to cattle and especially to their large
dung pats. Cattle also disturb insects from the
grass while they walk, and they don’t eat the
grass right down to the ground, so the pasture
has a long sward which is good for insects. On
cattle farms there is also the bonus of having
manure heaps close by the barns where the
birds nest. These can attract a lot of the large
insects favoured by Swallows. Horse-grazed
pasture is also good for Swallows but sheep-
grazed pasture less so, because of the harder,
smaller pellets of dung and because sheep
grazing maintains a very short sward that is less
attractive to insects.

Arable crops are far less suitable for Swal-
lows, although they are not a complete loss;
flowering rape and legumes, for example,
provide a source of insects. Flying insects are
more abundant over pasture than over silage or
cereal crops; moreover, they remain abundant
in areas of pasture throughout the Swallow’s
breeding season, whereas later in the season
they become scarce over silage and cereal
(Evans et al. 2007). Consequently, Swallows
forage more over pasture than over silage and
cereals (Evans et al. 2003, 2007), while a recent
BTO survey also revealed their preference for

cattle pasture and the importance of livestock as
a factor influencing where Swallows feed (Hen-
derson et al. 2007; fig. 3). Hedgerows and other
field boundaries with wild flowers and trees,
and sources of water, are also better feeding
sites than arable fields per se, especially when
the weather is poor (e.g. Evans et al. 2003, Hen-
derson et al. 2007). So it is possible to improve
arable areas for Swallows but pasture is still
best.

Climate change may mean that cattle-grazed
pasture becomes scarcer in the UK, however.
There is already a deficit of grazed grassland in
parts of southern and eastern England, espe-
cially where cattle are kept indoors. This prac-
tice deprives Swallows of the benefits of cattle
dung and of the disturbance of insects in the
fields. Cattle tend to be more common in the
wetter western and northern regions of Britain
whereas eastern areas tend to be dominated by
arable crops (Robinson & Sutherland 2002).
This division is likely to become more pro-
nounced if our summers become hotter and
drier and more of central and southern Britain
becomes less suitable for grazing cattle. Farmers
in Britain were formerly paid subsidies
depending on the number of livestock they had
or their acreage of crops, but since reform of
the Common Agricultural Policy, they now get a
single payment that is not related to produc-
tion. The new system has lots of environmental
benefits, as farmers are encouraged by an agri-
environment support scheme (Environmental
Stewardship) to improve their farms for

wildlife, for example by
planting hedgerows.
However, it also means that
it can be more economical
to rear sheep in the uplands
rather than cattle. A long-
term fall of about 10% in
cattle numbers has been
predicted (Oglethorpe
2005).

What farmers will grow
in the future will be affected
by climate change, not just
directly but indirectly as
well. Our zeal for converting
fossil fuels to carbon dioxide
means that we are running
out of oil and need new
sources of energy, as well as
ways to reduce carbon
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6. Farm buildings provide good nest-sites for Barn Swallows Hirundo rustica;
farms with livestock are better than those without.
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dioxide emissions. One possible
partial solution is biofuels made
from cereals, oilseed rape and sugar
beet, as well as crops such as Mis-
canthus, willow, poplar and canary
grass, which can be burnt directly to
generate energy. In September 2008,
the EU confirmed a target of 10% of
renewables in transport fuel by
2020, including biofuels (European
Parliament 2008), but using agricul-
tural land for biofuel crops at the
expense of food crops and pasture
could be bad news for Swallows
looking for good feeding sites.

Effects of climate change on nests 
Hot, dry summers will have other effects on
Swallows. First, when a breeding site has been
found, the birds need to build their nests or
repair old ones. This requires mud, which may
be in short supply in a drier climate. Second,
nesting inside buildings in a warm climate can
be disadvantageous, because older chicks may
overheat and die. Nests built close to a metal or
wooden roof become very hot in sunny
weather. Hyperthermia is often reported as a
cause of chick mortality in southern Europe,
but it can occur even in northern Britain in
warm summers (Turner 2006). So what consti-
tutes a good nest-site may also change. In

northern Europe, the majority of nests are built
inside buildings (Turner 2006). In Scotland, for
example, less than 1% of nests around Stirling
are on the outside of buildings (Thompson
1992). This use of internal nest-sites is probably
to avoid the extremes of climate found outside.
Because the female incubates by herself in an
open nest, she needs a warm environment so
that the eggs do not get cold when she is away
foraging. By contrast, in southern parts of
Europe, nearly a quarter of pairs nest on the
outside of buildings (Turner 2006). Swallows
may also find outside sites more attractive in
the north in future.
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Fig. 3. A recent BTO survey showed that Barn Swallows Hirundo
rustica forage most over cattle pasture and least over arable crops;

other types of livestock grazing and mixed rotations are better 
than pure arable but not as good as cattle-grazed fields 

(Holt & Henderson 2005).

7. Barn Swallows Hirundo rustica collect wet mud and vegetation to build their nests.
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Effects of climate change on the breeding
season
As well as arriving on the breeding grounds
earlier, Swallows are also leaving on migration
later. In Scotland, most have gone by late Sep-
tember or early October but they are now often
recorded into November and even December.
The mean last date for the last three birds
recorded between 1968 and 1978 was 12th
November and in 1990–2000 it was 25th
November (Forrester et al. 2007).

Since Swallows are both arriving earlier and
leaving later, they have more time to devote to
chick rearing. About two-thirds of Swallows
have two broods a year and some manage three
(Turner 2006). In Denmark, in 1971, Swallows
started their second broods about 45 days after
starting their first. Since then, the time between
broods has increased by an average of eight days
(Møller 2007b; fig. 4): birds are laying their first
clutch earlier and their second clutch later. The
change in laying schedule is related to the
average temperature during April, which has
risen by more than 2.2°C in the study area since
1971. As the temperature has increased, so has
the interval between clutches. The longer the
interval between clutches the more successful
are the parents at rearing at least one fledgling.
There are probably two reasons for this. First,
females have to regain their body condition

before embarking on a second brood. Second,
parents have to look after fledglings until they
can feed efficiently for themselves. So the longer
the interval they can have between broods the
better.

The interval between clutches depends in
part on how long the parents continue to feed
their fledglings. A study of radio-tagged fledg-
lings in Switzerland found that they were fed by
their parents for 12 days on average, but there
was a wide range: some broods had only six
days of care after fledging and one brood was
fed for 24 days (Grüebler & Naef-Daenzer
2008). Fledglings from first broods were fed for
about nine days only, in contrast to those from
single and second broods, which were fed for
nearly two weeks. Presumably this difference is
because parents that have two broods need to
give themselves time to rear the second one
after their first. Parents also spent more time
looking after the fledglings when they had their
first brood early. So an early start to egg-laying
in warm springs will allow Swallows to spend
more time caring for each brood.

Since early egg-laying allows Swallows to lay
large clutches and to spend more time looking
after their offspring, it is not surprising that
pairs that have long intervals between clutches
also rear more fledglings. Pairs that laid clutches
close together in Møller’s (2007b) study had
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8. Parent Barn Swallows Hirundo rustica feed their young for about two weeks after they fledge.
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only about six fledglings a year but pairs with a
long interval between clutches could rear ten or
eleven fledglings. This is not so good for male
Swallows, though, as they tend to survive less
well when the interval between clutches is long.
Møller (2007b) suggested that this is because
they have less time for migrating and for
moulting their long tail feathers.

Effects of climate change on populations
In the UK, the Swallow population is not
declining, in fact it has been increasing since the
mid 1990s (Baillie et al. 2007). However, there
have been local declines and regional differ-
ences exist, with increases in western Britain but
declines in the more arable east (Evans et al.
2003; Robinson et al. 2003). The European pop-
ulation as a whole underwent a moderate
decline between the 1970s and 1990s and has
not fully recovered (BirdLife International
2004) and there have been some dramatic
declines in some parts of Europe, including
Anders Møller’s study population in Denmark
(Engen et al. 2001). Most mortality occurs
outside the breeding season (Møller 1989).
Worsening environmental conditions in North
Africa have certainly increased mortality and
this has coincided with population declines, for
example in Denmark (Møller & Szép 2005; Szép
& Møller 2005).

Poor conditions over winter will also
increase the moult period, delay migration and
potentially lead to birds having smaller broods

if they start breeding late. This effect of winter
conditions has so far been seen most clearly in
Italian Swallows, which winter in western Africa
(Saino et al. 2004). In northern Europe gener-
ally, however, better spring conditions are
leading to earlier egg-laying, longer breeding
seasons and more fledglings. Many recruits to
breeding populations come from early broods,
so favourable springs may lead to more recruits.
However, if summers get hotter and drier, chick
mortality later in the year may increase because
of overheating and a poorer food supply.

Whether Barn Swallow populations increase
or decrease because of climate change will
depend on a combination of factors such as
how they cope with drought in the Sahel region
and how much their reproductive rate is
increased in an extended breeding season. The
critical factor will be whether summer weather
remains good for breeding. Some southern
areas of Europe may become too hot and dry
for breeding but the species’ range may expand
northwards (Huntley et al. 2007).

Conclusions
A progressively warming climate has the poten-
tial for both negative and positive effects on
Swallows. On the downside, they lose weight
and grow new feathers more slowly in droughts.
Migrating across North Africa will become
increasingly difficult as the Sahara expands, and
more individuals will die as a result. In hot, dry
summers, insects may be scarcer and chicks

13British Birds 102 • January 2009 • 3–16

Climate change: a Swallow’s eye view

Fig. 4. (a) The annual mean duration (in days) of the interval between clutches of Barn Swallows Hirundo rustica
in Kraghede, Denmark, increased significantly between 1971 and 2005. (b) The interval between clutches also

became more variable over this period. The lines are linear regression lines (both significant, P<0.0001).
Reprinted from Møller (2007b) by permission of Oxford University Press.
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may not thrive. In addition, the lack of good
feeding habitats may compound the shortage of
insects. Conversely, in warmer springs Swallows
can start breeding sooner and a longer breeding
season may allow them to produce more fledg-
lings and perhaps more recruits. There are also
effects on morphology: long-tailed males
survive better than short-tailed ones and arrive
back earlier, increasingly sooner than females as
climate warms. But later in the season, when
insects are difficult to catch, it may be shorter-
tailed males that have the advantage.

Climate change is inevitable, even if green-
house gas emissions are reduced, and it is easy
to take a bleak view of how it will affect wildlife.
Some changes probably will be more obviously
negative than positive, but even so some species
may benefit. In the UK, as montane habitats
shrink, the Snow Bunting will probably disap-
pear from Scotland along with its habitat. This,
and other northern species, may end up having
nowhere to go. But more southern species will
be able to spread into new areas, provided their
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habitat needs can be met. Long-dis-
tance migrants may be severely
affected by drought along their
migration route and their popula-
tions may decline because of this.
Short-distance migrants, on the
other hand, may benefit from a long
breeding season combined with
short migration routes. Some
species may be able to adjust their
migration strategy, as Blackcaps
have done in changing their win-
tering area; others, with a poor
ability to disperse and with small
population sizes, are likely to suffer.

So we need not be completely
pessimistic about the effects of
climate change on Swallows and
other wildlife, though it is hard to be
too optimistic. As this paper has
illustrated, the effects of climate
change can be complex and subtle.
Clearly, more research is needed to
understand the details of how
species and ecosystems will be
affected, as well as action to mitigate
these effects.
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10. The Barn Swallow’s Hirundo rustica forked tail makes it highly manoeuvrable, helping it catch fast-flying insects.
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