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Abstract House sparrows (Passer domesticus) are
omnipresent. Their study in different environments can shed
light on effects of environment on bird behaviour. Therefore,
the start of singing of house sparrows was studied all year
round in a university housing compound with almost zero
traffic noise in an arid dry desert climate. Sparrows start
dawn chorus unusually early towards the end of January
which is marked by increasing ambient temperatures and
photoperiod and also coincides with the breeding season.
Evidence that daily start of singing is directly and
significantly influenced by major daily fluctuations in
temperature during January and February is shown. Birds
continue with early singing from March until July regardless
of minor temperature fluctuations. Sparrows revert to late
singing towards end of July. July is marked by the beginning
of decreasing photoperiod but has no substantial fluctuations
in temperature. The effect of climate on start of singing is
discussed. This investigation is only concerned and
concentrates on the shifting from normal start of singing to
very early singing in spring season. It is concluded that early
singing is initiated by increasing temperatures and is
susceptible to daily fluctuations only early in the season and
that these birds must have evolved to start their daily
activities by singing early and foraging before temperature
becomes very hot upon sunrise.
Keywords Dawn Chorus, Sparrows, Weather, Humidity,
Climate, Desert

1. Introduction
Different song birds start singing (dawn chorus) at
different times before sunrise depending on species. It is a
geographically widespread regular phenomenon and
typically begins 30-90 minutes before sunrise [1]. The song
input intensity and duration noticeably increase during the
breeding season. The dawn chorus in all its aspects is likely
to be the result of a number of social, environmental and
intrinsic factors [2,3]. Many theories give explanation to

dawn chorus phenomenon [4,5].
The common house sparrows (Passer domesticus) are the
main singing residential birds that are widely spread in
Riyadh area. They are found in house gardens and residential
areas all year round. They can be observed and heard singing
all year round before sunrise until sunset.
Weather conditions are major factors in influencing all
aspects of bird activity including singing and foraging [6].
Dawn chorus is influenced by both abiotic and biotic
environmental factors. Ambient temperature and humidity
are two major abiotic factors [7] that can influence the
occurrence of dawn chorus.
A recent study of the influence of weather and ambient
temperature on the start of dawn chorus in several temperate
North American birds [3] has shown that ambient
temperature is one of the factors that can affect the start of
dawn chorus.
There is a lot of research and literature regarding all
aspects of dawn chorus but there are only few studies that
reported a real shift to an earlier start of dawn chorus.
Playback simulation of territorial intrusion caused a very
small shift (4 minutes) in Black-capped Chickadees (Poecile
atricapillus) [8]. Light [9] and noise [10] pollution are
anthropogenic factors that were reported by many and found
to influence the start of dawn chorus of urban birds.
Exposure of song birds to artificial night light was also
shown to cause earlier start of dawn chorus [11]. Another
factor that might cause an early start of dawn chorus is
anthropogenic noise. Two out of six species started dawn
chorus earlier in a study of the effect of traffic noise on song
birds [12].
An earlier study of the effect of weather condition and
other environmental factors on 3 bird species including
sparrows in a different climate zone showed that small
seasonal variation in the singing time is observed but it was
not to the extent shown in this study and no direct effect of
temperature was observed [13].
Ambient temperature especially at night has been shown
to influence the song output of dawn chorus of some birds
[14,15] but the influence on the start of dawn chorus was not
investigated. In addition to ambient temperature, wind and
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humidity are major abiotic factors that can increase the
intensity and occurrence of dawn chorus [7].
It is shown in this investigation that the main factor that
can cause obvious and significant changes in the start of
dawn chorus is ambient temperature. Therefore, it is
concluded that desert climate / extreme weather conditions
can cause changes in start of dawn chorus in the same bird
species. The aim of this work is to solicit similar
investigations in different weather conditions and locations
for comparison to be used as records (data) in future
environmental and behavioural investigations.

2. Methods
The start of dawn chorus for sparrows was recorded for the
whole year at King Saud bin AbdulAziz University for
Health Sciences Housing Compound that is located at the
eastern perimeter of Riyadh city, 240 76’ N 460 86 ’E.
Altitude is 576 m above sea level. This is a new, very quiet
and very large recently inhabited housing compound with
lots of shrubs, trees (mainly Palm) and open green spaces. It
has almost zero traffic noise (noise level did not exceed 40
dB) but it is well lit during nights. It is located within King
AbdulAziz Medical City of National Guard Health Affairs
and adjacent to Medical City large Housing Compounds as
well. The climate of Riyadh, Saudi Arabia is marked by high
temperatures during the day and somehow moderate to low
temperatures at night. Most of the country follows the pattern
of desert climate. It is noteworthy to say that day
temperatures seldom get below 10 0C while night
temperatures can go below 10 0C and may get close to zero
degrees during January and February (figures 2).
It is conceived that the breeding season for these birds start
sometime in February. Birds were actually seen nesting on
the 17th of February this year. Young sparrows were seen
flying with their parents and begging for food by the middle
of March 2015.
The start of dawn chorus was recorded on a calendar that
shows times for dawn, sunrise and sunset. The difference
between the start of singing and sunrise is calculated and
plotted against different variables using Excel 2010
software.
2.1. Criteria for Recording Start of Dawn Chorus
The exact number of singing birds was not determined but
there has to be more than one incidence of continued singing
at more than one position to be considered as true start of

dawn chorus thus avoiding any accidental odd singing.
Normally there are more than two positions that start singing
continuously within few minutes of each other.
2.2. Measurement of Weather Parameters
Minimum night temperatures were taken at time of
singing using Samsung Android Temperature app and
confirmed by car thermometer that measures outside
temperature. This time at dawn is the coldest during nights.
This can also be confirmed by following the hourly forecast
during nights in Riyadh. Maximum day temperatures and
other parameters such as humidity were taken from
appropriate
websites
(weatherolnline.co.uk,
www.accuweather.com/en/sa/riyadh).
Photoperiod
(Day
length)
was
taken
from
(www.riyadh.climatemps.com/sunlight.php). The second
half of March 2105 witnessed the occurrence of occasional
rain / showers and therefore a sharp increase in relative
humidity which gave us the chance to study effect of
humidity on start of singing.
2.3. Measurement of Noise Pollution
Noise pollution at this site was found to be ≤ 35 dB using
an android noise pollution app. Other sites in Riyadh city
where there is moderate to high traffic measured ≥ 65 dB.
2.4. Statistical Analysis
Pearson correlation coefficient was calculated to
determine the strength of association between start of dawn
chorus and daily ambient temperature. Early morning chorus
was correlated separately with day and night temperatures
for the months of January, February and March 2015. The
correlation coefficient was considered significant if the test
p-value was <0.05.

3. Results
The relationship between photoperiod (day length) and the
average start of singing for sparrows for a whole year is
shown in Figure 1. The figure shows that the start of early
singing which occurs in January / February coincided with
the increase of day length. It also shows that the return to late
singing coincided with the start of decrease in day length.
The figure also shows that the biggest variations (error bars)
are noticed in January and February.
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Figure 1. Relationship between photoperiod (day length) and the average start of singing for sparrows for a whole year

Figure 2. Relationship between the average maximum day and minimum night temperatures and start of singing for a whole year
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Figure 3. Effect of day/night fluctuations in ambient temperatures on the start of singing for sparrows for the months of January and February 2015
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Figure 4. Effect of humidity and day/night temperatures on the early start of singing of sparrows for March 2015 (* Rain at time of singing)

Similarly Figure 2 shows the relationship between start of
singing for a whole year and the average maximum day and
minimum night temperatures. It is noticed that increasing
temperatures early in the year in January and February after
continued lower temperatures in November and December
induce early singing for both birds studied. The return to
later singing towards the end of summer months is mainly
associated with decreasing photoperiod but not temperature.
Figure 3 shows the effect of daily/nightly fluctuations in
ambient temperatures on the start of singing for sparrows for
the months of January and February 2015. It shows that start
of singing fluctuates in a manner that is clearly dependent on
ambient temperatures. It is noted that shift to early singing
starts if day temperatures start to exceed 30 0C and night
temperatures start to exceed 20 0C and it will revert to late
singing if day temperature re less than 20 0C accompanied by
night temperatures of less than 10 0C.
The data in figure 3 and 4 was used to find if there is a real
positive correlation between day/night temperatures and start
of singing using Pearson correlation coefficient. Table 1
shows the results of statistical analysis. It shows that for
sparrows: the correlation between the early morning chorus
and both day temperature (Pearson correlation coefficient r=
0.652, p<0.0001) and night temperature (Pearson correlation
coefficient r= 0.710, p<0.0001) was highly significant.
There was two occasions of dusty weather. The first was
an overnight moderate dust storm on (12th of February), the
other was a heavy strong dust storm that started on the
afternoon of the 1st of April and lasted overnight. At dawn
the storm preceded and there was moderate to light windy
dusty conditions. Both did not affect the start of dawn
chorus. There was two occasions of rain (7th and 17th of

March). First occasion was overnight rain that had stopped
before the onset of dawn chorus. This had no effect on start
of singing. In the second occasion there was lightening,
thunder accompanied by moderate rain which continued
through the expected time of start of singing. In this occasion
dawn chorus was delayed for both bulbuls and sparrows for
almost 40 minutes from expected time. It resumed shortly
after rain stopped.
The effect of humidity on start of dawn chorus was studied
for the month of March 2015 since there was occasional rain
and showers and a marked increase in humidity. Figure 4
shows that there was no effect of humidity on the early start
of singing of the two bird species. It also shows and confirms
that fluctuations in temperatures in March have no effect on
start of singing (table 1). Therefore, in March where early
singing is the norm, there was no major/dramatic changes in
temperature but it was marked by major changes in humidity,
the start of singing in March is not found to be correlated
with temperature or humidity.
Table 1. Correlation and significance between start of singing and day,
night temperatures and humidity.
Variable

Sparrows
r

p-value

Day temperature

0.652

<0.0001

Night temperature

0.710

<0.0001

Day temperature

-0.077

0.680

Night temperature

0.173

0.351

0.063

0.737

Jan – Feb 2105

March 2015

Humidity
r: Pearson correlation coefficient
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continue with their activities. Birds at this location were
observed foraging well before sunrise (more than 1 hour) but
There are many factors that might affect all aspects of it must be mentioned that there was enough street lighting.
dawn chorus. Temperature is a major parameter of any
It must also be mentioned that the observed effect of
regional climate and can affect sun irradiance [16]. There is a fluctuating ambient temperature can only be seen during
positive relationship between overnight temperatures and January and February for three reasons. First, it comes after
singing behavior (amount of singing) in cold climates colder, short day months of November and December.
[17,14]. In cold nights birds will have more fat reserves and Second, it coincides with warmer, longer days and start of
this will determine song output and bird behavior [18,19]. breeding season. Third, big fluctuations in daily
Therefore, it was found that start of dawn chorus in wild temperatures can occur.
birds can be delayed by supplementary feeding [20].
It is also expected that birds will continue early singing
In the breeding season birds use singing as a form of once they start but it is noticed that they can switch back to
display to repel rivals and attract mates [21] and this depends late singing if temperature drops significantly. So it can be
on proximal factors such as ambient temperature, time of the assumed that the threshold temperature to shift to early
day and energy reserves. Nocturnal birds such as the owl singing is ≥ 30 0C during days and ≥ 20 0C during nights if it
Athene noctua increased their activity towards dusk comes after colder months and will shift back to later singing
irrelevant of ambient temperature [22].
times if day temperature is ≤ 20 0C and night temperature is
This study shows that longer days (short nights) induce a ≤ 10 0C.
shift to early singing. This is paradoxical because it might be
Therefore, start of singing for a sparrow is prone to
suggested that birds need to sleep more and exhibit delay in fluctuations in temperature in January and February only.
start of singing at dawn but is widely accepted that sun light They start early singing in January / February and will revert
(amount of light and photoperiod) is the main initiator of to late singing towards the end of summer when days start to
dawn chorus [23]. The start of early singing shown in our get shorter despite the presence of hot stable temperatures.
study can also be explained by the fact that increased day The shift to late singing in late summer is not temperature
length (photoperiod) coincides with warmer temperatures dependent and can be attributed to decreasing photoperiods
and the beginning of the breeding season. But what is very (shorter days).
interesting in our study is that it shows that within this frame,
The presence of moderate or heavy dust overnight did not
variations in day to day temperature can influence the time of affect the start of singing. It was not possible to study the
day to day singing.
effect of precipitation because there was no heavy
The effect of seasonal variations, noise and light pollution continuous precipitation during the period studied. Therefore
on the start of singing was investigated in three bird species dust and rain will only affect start of singing unless heavy
including sparrows in a Mediterranean moderate climate [13]. and continue throughout the expected time of singing.
It was concluded that the start of singing was not directly Similarly the effect of artificial lightning couldn’t be studied
affected by fluctuations in daily temperatures and was not due to the presence of much night lights in the sites of
attributed to artificial (street lights), moonlight lighting or investigation. This also rendered the studying of effect of
noise pollution. The same studies showed that heavy moonlight meaningless.
precipitation and heavy cloud cover could delay the start of
Street lighting was found to cause dawn and dusk chorus
singing. There is some agreement with the study by Bruin et to come earlier in the year [29]. Another factor that has been
al. [24]. Similarly different geographical locations and shown to cause earlier singing in birds is noise pollution
altitude but with varying temperatures did not affect start of [30,31]. Another study said that light pollution rather than
dawn chorus when comparing two locations one in Palestine noise pollution affects daily timing of dawn and dusk chorus
and the other in Jordan [25].
[32]. We can conclude that traffic and urban noise pollution
This current study supports an earlier investigation which had no effect on the start of singing when comparing the
compared singing start times of bulbuls and sparrows in a present study with an earlier study for the same birds at a
different location in mid-town Riyadh / Saudi Arabia to different more noisy (≥ 65dB) urban location [26].
Humidity may affect light transmission and scattering [33,
another location in Tulkarm / Palestine [26] which showed
that temperature could be the direct effector of dawn chorus 34] and also it may affect refraction of sound waves [7, 35].
Humidity also been shown to affect animal behaviour, i.e.
start time.
This makes us ask the question: Is this a climate induced foraging activity of ants was significantly affected by
change and why? Evidence shown in our data suggests that relative humidity [36]. Therefore, it was thought that in a
this is the case. There is evidence that climate variability and very dry hot climate high relative humidity might affect the
geographical location affect song behavior in birds [27]. It start of dawn chorus in the studied birds. Our results show
was also suggested that harsh environmental conditions that humidity had no effect on the start of singing. Similarly,
could induce the evolution of intraspecific divergence in dust and pollutants in the air might reduce the amount of
birds and mammals [28]. We can presume that this very early light available or disturb sound waves [37, 38] and therefore
start of singing is designed to give birds extra time to sing expected to affect start of singing for birds. There are no
and to forage before sunrise where it will be really very hot to reports regarding how dust would influence the start of dawn
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chorus. Our study did not show an effect of moderate dusty
conditions on start of singing but this has to be confirmed if
and when a persistent strong dusty storm occurs.
Birds in general sing early at the coldest time of the day
because they might have less fat reserves left [39]. Therefore,
we can say that when temperatures start to go up early in the
season (sometime in January), birds will have more energy
reserves than they are used to, so they start singing earlier but
if temperatures drop too much during these times they switch
back to later singing. This might be supported by the report
that suggests that lower overnight temperatures are found to
decrease song output [18]
Finally, our results regarding effect of temperature and
precipitation are in good agreement with Bruni et al. study
[24].
In summary, we can conclude that birds will shift to early
singing for three combined reasons: time of the year,
increasing temperatures, and breeding season. Only
fluctuations in ambient temperature in this time of the year
are found to be accompanied by changes in start of singing in
both birds studied. The plausible explanation is that these
birds have evolved to commence their activities upon
increasing temperatures by starting to sing as early as
possible before the rise of the very hot sun and that
temperature overrides other factors (breeding, photoperiod)
in determining start of singing early in the season. This
conclusion might be supported by the study that suggested
that environments may ultimately affect evolution in bird
populations [18].
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