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ABSTRACT 

In recent years, several studies have shown how anthropogenic noise impacts wildlife. The 
methodologies used to quantify noise appear to influence data reliability and subsequent findings. 
Therefore, it is appropriate to review the robustness of acoustic measurement procedures to 
understand the extent to which studies can be relied upon. In 2023, the UK Acoustics Network 
produced “Good practice guidelines for long-term ecoacoustic monitoring in the UK”. These 
guidelines will be used for the methodological parametrisation of our investigation. This study 
quantifies the reliability of existing studies on anthropogenic noise impacts on birds without 
confounding factors (on an acoustic basis only) through a systematic literature review. The criteria 
investigated are: equipment used, calibration, frequency range and duration. Additionally, data on 
how birds are influenced by anthropogenic noise and the indices used were extracted to quantify and 
qualify noise impact. The screening of manuscripts will follow the Prisma procedure for systematic 
reviews, and the results will be clustered according to geographical location. This work expects to 
summarises how anthropogenic noise impacts birds worldwide and how the robustness of the 
acoustic measurements influences these results. 
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1 INTRODUCTION 

In recent years, noisy environments have changed significantly and rapidly, where areas with animal 
abundance are now quieter or substituted by non-natural sound sources, e.g., electric vehicles, 
drones, and heat pumps (Waddington et al., 2022). 
At the beginning of 2023, the Acoustics Network of the UK, Manchester Metropolitan University and 
Baker Consultants released a “Good practice guidelines for long-term ecoacoustic monitoring in the 
UK”, which provides recommendations about hardware (equipment and sensors) to use, study 
protocol (temporal and spatial considerations, audio settings, metadata and data storage) (Metcalf et 
al., 2023). 
Some essential information regarding equipment and settings for long-term ecoacoustic monitoring 
are stated in the guideline, such as type of equipment, sampling rate, bit depth, duration and 
periodicity. The guideline focuses on passive acoustic monitoring and recommends using 
Autonomous Recording Units (ARU), recording bit depth of 16 bits and with a 48kHz sampling rate. 
The recordings should have 1-minute length files, with one recording every five minutes (1 minute on 
- 4 minutes off) through the full 24-hour daily cycle. The periodicity should be one week and take 
place four times per year, one in each season. In terms of acoustic indices were highlighted: Acoustic 
Complexity Index (ACI),  Acoustic Diversity Index (ADI), Acoustic Evenness (AEve), Activity (ACT), 
Acoustic Space Use (ASU), Background noise (BGN), Bioacoustic Index (Bio), Spectral entropy (Hs), 
Temporal entropy (Ht), Acoustic entropy (H), Events per second (EVN), Median of the amplitude 
envelope (M), Normalised Difference Soundscape Index (NDSI), Number of frequency peaks (NP), 
Signal-to-Noise ratio (SNR), and Soundscape Saturation (Sm)  (Metcalf et al., 2023). 
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Another critical factor in conducting long-term ecoacoustic measurements is the knowledge of the 
investigated species. There is still a lack of understanding about how animals hear across taxa. Few 
studies have investigated in-depth the hearing system and audible thresholds across animal families 
and orders.   As an example of auditory system studies of avian species, Dooling and Fay (2000) 
investigated the function of each part of the avian auditory system. Recently, Peacock et al. (2020) 
undertook measurements of the avian middle ear and estimated hearing thresholds for the 
investigated species.  
This study is part of a project and will show through a systematic review of 50 peer-reviewed journal 
papers which noise sources are causing noise impact on avian species and how birds are impacted. 
It will also analyse which equipment and their settings are adopted to investigate noise impacts on 
birds. 
 

2 METHODOLOGY 

This study analysed through a meta-analysis the impacts caused by anthropogenic noise on birds. 
As a study case base, we focused on the bird orders considered by Peacock et al. (2020). The 
literature searches were done through the following search engines such as Google Scholar, Pub-
Med, SCOPUS, Taylor and Francis, Springer, Wiley online library, Elsevier, ResearchGate, and 
Academia.  the overall systematic review was conducted following the PRISMA methodology for 
systematic meta-analysis (Moher et al., 2009). After the search on 701757 works, we focused on 50 
journal papers published over the last 44 years, which matched with the keywords “noise impact” + 
“noise effect” with species “nominal name” + “common name”. The PRISMA flow diagram for paper 
selection is shown in Figure 1.  
After selecting the final 50 papers, which indicated one of the indicated species in the work of Peacock 
et al. (2020), a noise source, and an impact caused by this noise source, the following parameters 
were verified with the intention of comparison with the “Good practice guidelines for long-term 
ecoacoustic monitoring in the UK”, as well as understanding how anthropogenic noise impact 
assessment is done regarding avian species: ‘order’, ‘species nominal name’, ‘species common 
name’, ‘location’, ‘noise source’, ‘equipment’, ‘frequency range’, ‘measurement duration’, ‘playback 
duration’, ‘noise impacts’, ‘indices’ and ‘references’.  
The type of physiological, behavioural or communication alteration was observed as noise impacts. 
Regarding physiological response, it is considered the ‘decrease of survival success’, ‘decrease of 
reproductive/breeding success’, and ‘reduction of cognitive performance’. For behavioural responses, 
the classifiers are ‘density/abundance of population and ‘behavioural changes/response’. As 
communication alteration, the classifiers are ‘vocal plasticity’, ‘repetition of calls’ and ‘masking of 
calls’. 
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Figure 1. PRISMA flow diagram for anthropogenic noise impact on birds’ studies meta-analysis 

3 RESULTS 

Ten percent of the selected papers included in the meta-analysis, (Table 1) were of reviewed data, 
from works about the great blue heron (Ardea herodia), turkey vulture (Cathartes aura), inca tern 
(Larosterna inca), common grackle (Quiscalus quiscula), and American crow (Corvus brachyrhnchos) 
(Carlos & McLean, 1996; Madders & Whitfield, 2006; Lima, 2009; Bodenchuk & Bergman, 2020; Bray 
& Mengak, 2020). 
The most observed noise source is from anthropogenic sources (human activity, including mechanical 
sounds like transport networks and industry) (3), followed by wind farms (1) and background sources 
(the opposite of foreground, including animal noises or principal sound signals under investigation) 
(1). These caused impacts such as ‘decrease of reproductive/breeding success’, ‘reduction of 
cognitive performance’ and ‘behavioural changes/responses’.  
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Table 1. Review papers screened in the meta-analysis concerning the impact of noise on birds. 

Order 
Species Nominal 

Name 
Species 

Common Name 
Noise source Noise impacts Reference 

Pe Ardea herodia great blue heron Anthropogenic 
Decrease 

reproductive/ 
breeding success 

Carlson & McLean, 1996 

Ch Larosterna inca inca tern Background 
Reduction of 

cognitive 
performance 

Lima, 2009 

Ac Cathartes aura turkey vulture Wind farm 
Behavioural 

changes/responses 
Madders & Whitfield, 2006 

Pa 
Quiscalus 
quiscula 

common grackle Anthropogenic 
Behavioural 

changes/responses 
Bodenchuk and Bergman, 

2020 

Pa 
Corvus 

brachyrhnchos 
American crow Anthropogenic 

Behavioural 
changes/responses 

Bray & Mengak, 2020 

Legend: Pelecaniformes (Pe) Charadriiformes (Ch), Accipitriformes (Ac), and Passeriformes (Pa). 

 
Another part, 23 papers (46%), contained data collected through observational analysis (Table 2) of 
the referred avian species, mallard duck - Anas platyrhynchos (Gunmarson et al., 2006; Vas et al., 
2015), Indian peafowol - Pavo cristatus (Rathaure, 2016), Chilean flamingo - Phoenicopterus 
chilensis (Luque-Fernandez et al., 2021), western grebes - Aechmophorus occidentalis (Nuechterlein 
& Buiton, 2006), American coot – Fulica americana (Novic, 2022), great blue heron – Ardea herodia 
(Vos et al., 1985; Butler & Baudin, 1999), white-faced ibis - Plegadis chihi (Mueller & Glass, 1989); 
black-crowned night heron - Nycticorax nycticorax (Burger, 1981; Lang et al., 2022), common murre 
– Uria aalge (Rojek et al., 2007), turkey vulture – Cathartes aura (Watson & Simpson, 2014; Villegas-
Patraca et al., 2014; Pontalti & Barreto, 2022), hairy woodpecker - Picoides villosus (Rotternborn, 
1999; Harding, 2015); American kestrel - Falco sparverius (Rotternborn, 1999; Strasser & Heath, 
2011; Strasser & Heath, 2013), common raven - Corvus corax (Helldin and Seiler, 2003), American 
crow - Corvus brachyrhnchos (Barron et al., 2012), and Steller’s jay - Cyanocitta stelleri (Rottenborn, 
1999). 
The highlighted noise sources in observational studies were: traffic (7), drone/UAV (3), background 
(2), anthropogenic (2), human (2), aircraft (2), wind farm (2), mining (1), drilling (1), construction (1), 
and military activity (1). These generated the following impacts: ’behavioural changes/responses’ (7), 
‘density/abundance of population’ (6), ‘decreased reproductive/breeding success’ (6), ‘decrease of 
nesting success’ (2), and ‘repetition of calls’ (1). 
 
Table 2. Screen bird papers for the meta-analysis with observational data collection. 

Order 
Species 

Nominal Name 
Species Common 

Name 
Noise source Noise impacts Reference 

An 
Anas 

platyrhynchos 
mallard 

Background  
Decrease of 

density/abundance of 
population 

Gunnarson et al., 
2006 

Drone  
Behavioural 

changes/responses 
Vas et al., 2015 

Ga Pavo cristatus Indian peafowl Mining 
Behavioural 

changes/responses 
Rathaure, 2016 

Ph 
Phoenicopterus 

chilensis 
Chilean flamingo UAV 

Behavioural 
changes/responses 

Luque-Fernandez 
et al., 2021 

Po 
Aechmophorus 

occidentalis 
western grebes Background Repetition of calls 

Nuechterlein & 
Buiton, 2006 

Gr 
Fulica 

americana 
American coot Anthropogenic 

Decrease 
reproductive/breeding 

success 
Novcic, 2022 

Pe Ardea herodia great blue heron 

Human  Decrease of nesting success Vos et al., 1985 

Anthropogenic 
Decrease 

reproductive/breeding 
success 

Butler & Baudin, 
1999 
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Plegadis chihi white-faced ibis Drilling 
Decrease 

reproductive/breeding 
success 

Mueller & Glass, 
1989 

Nycticorax 
nycticorax 

black-crowned 
night heron 

Aircraft  
Decrease of 

density/abundance of 
population 

Wang et al., 2022 

Human 
Decrease 

reproductive/breeding 
success 

Burger, 1981 

Ch Uria aalge common murre Aircraft  
Decrease 

reproductive/breeding 
success 

Rojek et al., 2007 

Ac Cathartes aura turkey vulture 

Traffic 
Decrease of 

density/abundance of 
population 

Watson and 
Simpson, 2014 

Wind farm 
Behavioural 

changes/responses 
Villegas-Patraca et 

al., 2014 

UAV 
Behavioural 

changes/responses 
Pontalti & Barreto, 

2022 

Pi 
Picoides 
villosus 

hairy woodpecker 

Construction, 
traffic, human 

Decrease of 
reproductive/breeding 

success 
Harding, 2015 

Traffic 
Decrease of 

density/abundance of 
population 

Rottenborn, 1999 

Fa 
Falco 

sparverius 
American kestrel 

Traffic 
Decrease of 

density/abundance of 
population 

Rottenborn, 1999 

Traffic Decrease of nesting success 
Strasser & Heath, 

2011 

Traffic 
Decrease of 

reproductive/breeding 
success 

Strasser & Heath, 
2013 

Pa 

Corvus corax common raven Traffic 
Decrease of 

density/abundance of 
population 

Helldin and Seiler, 
2003 

Corvus 
brachyrhnchos 

American crow Military activity 
Decrease of 

density/abundance of 
population 

Barron et al., 2012 

Pavo cristatus Steller’s jay Traffic 
Decrease of 

density/abundance of 
population 

Rottenborn, 1999 

Legend: Anseriformes (An), Galliformes (Ga), Phoenicopteriformes (Ph), Podicipediformes (Po), Gruiformes 
(Gr), Pelecaniformes (Pe) Charadriiformes (Ch), Accipitriformes (Ac), Piciformes (Pi), Falconiformes (Fa), and 
Passeriformes (Pa), unmanned aerial vehicle (UAV). 

 
The other 22 papers (44%) screened in the meta-analysis covered audio collection and/or audio 
reproduction (Table 3). Most of the works were from: North America (USA = 10, Canada = 2 and 
Mexico = 1), followed by Europa (UK = 2, Germany = 2, Iceland = 2, Spain = 1), Africa (Marocco =1), 
Asia (China = 1) and Oceania (Australia = 1).  
Four recent studies, one of which presented results for two bird species, reported the use of 
autonomous recording units (ARU) as recommended in the best practices guide (Uebel et al., 2021; 
Daria et al., 2022; Smith et al., 2023; Mullet et al., 2023).  
Thirteen studies used sound level meters, nine omnidirectional microphones, seven loudspeakers, 
five auxiliary software for audio recording and reproduction, four digital recorders, two amplifiers, 
attenuators, mp3 players, and iPad mini player (one each), one used converter, windshield, wave 
generator, white noise generator, headphones and directional microphones (one each).  
Normally, the recordings used a sampling rate of 44.1 kHz with 16-bit resolution, and the analysed 
frequency range depended on the species investigated. No study followed the exact sampling rate 
and resolution recommended in the best practices guidelines (2023). 
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Only the studies from Conomy et al. (1998) and Goudie & Jones (2004) had long-term measurements, 
but even so they were deviated from the best practices guideline. There was great variation in the 
duration of the measurements from 50 milliseconds to 3 ½ hours. 
Regarding the adopted acoustic indices, seven studies used SPL(A), four SPL, three LAMax, two 
Leq, and one Sound Intensity, LAeq, SPL(C) and PSD (each).  There was no indication indices to 
use in the best practices guideline. 
The noise sources observed as causes of impact on birds were: traffic (9), background (6), aircraft 
(2), white noise (2), human, anthropogenic, fireworks, UAS and snowmobile (one each). As a 
physiological response, there was observed (Table 3) a ‘decrease of reproductive/breeding success’ 
(one observation) and a ‘reduction of cognitive performance’ (five observations). The 
‘density/abundance of population’ (two observations) and ‘behavioural changes/response’ (11 
observations) were highlighted as behavioural responses. As communication alteration ‘vocal 
plasticity’ (two observations), ‘and ‘masking of calls’ (two observations).  
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Table 3 – Screen bird papers for the meta-analysis with audio data collection or reproduction. 

OD 
Species 
Nominal 

Name 

Species 
Common 

Name 
Location 

Noise 
source 

Equipment 
Freq. 
range 

Measurement 
duration 

Playback 
duration 

Noise 
impacts 

Indices Reference 

An 

Anas 
platyrhynchos 

mallard 
Max Planck Institute for 

Ornithology  
Radolfzell, Germany 

White noise 

omnidirectional 
microphone   

digital recorder  
amplifier  

loudspeakers  
sound level 

meter 

44.1 kHz 
and 16-

bit 
resolution 

Integration time 
of 50 milliseconds 

- 
Vocal 

plasticity 
SPL 

Dorado-Correa 
 et al.,2018 

Aix sponsa wood duck 

North Carolina State 
University (NCSU) 
Island (PI) North 
Carolina, USA 

Aircraft  loudspeakers - 
1) Field: 71/day, 
24 hours each 

30 min 
Behavioural 

changes/ 
responses 

Leq 
Conomy et 

al.,1998 

Fig River, Canada 
Crooked River, USA 

Jet  
sound level 

meter 
- 

Recorded every 
60 s and as mean 
values every 30 

min. 
Data were logged 
daily from 0500 h 

to 2100 h local 
time; 

‘passby’ event 
was 64 s or 128 
s, depending on 
whether a 0.5 s 
or 1.0 s time-

history. 

- 
Behavioural 

changes/ 
responses 

Lmax 
Goudie & 

Jones, 2004 

Ga 
Pavo 

cristatus 
Indian 

peafowl 

Assiniboine Park Zoo 
(APZ),  

Winnipeg, Manitoba, 
Canada 

Background 

QTC50 
microphone 

DAQ-6062E PC 
Card A/D 
converter 
Avisoft's 
Recorder 
software  

Infrasonic 
(3-20 Hz)  
Audible 

(85 Hz-20 
kHz)  

approximately 30 
min 

  
Vocal 

plasticity 
SPL 

Freeman & 
Hare, 2015 

Ph 
Phoenicopter
us chilensis 

Chilean 
flamingo 

Paignton Zoo, UK 
Bristol Zoo, UK 

Human 

recording 
device Zoom 

H4nPro 
omnidirectional 
XY microphone  

microphone 
windshield  

 44.1 kHz 20-min - 
Behavioural 

changes/ 
responses 

- 
Rose et al., 

2021 

Cl 
Streptopelia 

decaocto 

Eurasian 
collared 

dove 
Rabat, Marocco 

Urban 
background 

 
sound level 

meter  
- 5-min  - 

Behavioural 
changes/ 
responses 

SPLA 
Eddajiani et al. 

2022 
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Gr 
Fulica 

americana 
American 

coot 
Lagoon of Zumpango, 

Valley of Mexico 
Fireworks 

sound level 
meter  

31.5 Hz 
to 8 kHz   

recorded noise 
levels during 10 

min  
at 5 sec intervals  

  
Density/ 

Abundance of 
population 

SPL 
Rodriguez-

Casanova et 
al. 2023 

Ch Uria aalge 
common 

murre 
Westfjords, Iceland 

Traffic,  
human 
speech,  

airplanes 

LabView 
program from a 

laptop 
computer 

connected to a 
NI PCMCI-

6062E analog-
digital data 
acquisition 

(DAQ) board 
(National 

Instruments). 
HP350D 5 W, 

600DC 
attenuator  
Type-4189 
microphone  
Type-2250 
hand-held 
analyzer 

Olympus LS-12 
Linear PCM 

Autonomous 
recordings:  
dual-channel 
Song Meter 

(SM4) acoustic 
recorder  
2 omni-

directional A2 
microphones  

 
Sampling 

rate 
recording 

of 24 
kHz. 

    
Masking of 

calls 
  

Smith et al. 
2023 

Ac 
Cathartes 

aura 
turkey 
vulture 

Erie County Landfill,  
Milan, Ohio, USA 

AUS 

HP-882A 
Digital Sound 
Level Meter 
LCD Noise 
Measuring 
Instrument  

Digital Sound 
Level Meter’s 
LCD screen  

iPad mini (5th 
generation).  

- - - 
Behavioural 

changes/ 
responses 

SI 
(Sound 

intensity) 

Pfeifer et al. 
2021 
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Ps 

Trichoglossus 
moluccanus 

rainbow 
lorikeet 

Brisbane, Australia Traffic 

Autonomous 
recordings: 
Song Meter 4 

acoustic 
recorder 

- 
recorded 5 

minutes  
- 

Density/ 
population 
abundance 

Leq 
Uebel et al., 

2021 

Melopsittacus 
undulatus 

budgerigar 
University of Maryland, 

USA 
Traffic 

KEF 60S 
speaker 

Tucker-Davis 
Technologies 

(TDT) 
waveform 
generator 

module (WG1) 
two TDT 

programmable 
filter (PF1) 

IGNAL digital 
signal 

processing 
software  
TDT DD1 

stereo 
analogue 
interface 

attenuaters 
(TDT PA4 
modules) 

mixed (TDT 
SM3 module) 
Crown D-75 

amplifier  
Larson-Davis 
System 824 
sound level 

meter 

0.9–8kHz - 

The first 
peck  1–6 

s.  
A peck 
on the 
report 

key within 
2 s  

A peck at 
the report 

key 
during a 

sham trial 
was 

scored as 
a false 

alarm, 5-
s time-out 

. 

Behavioural 
changes/ 
responses 

Laeq 
Lohr et al., 

2002 

Pa 
Taeniopygia 

guttata 
zebra finch Westfjords, Iceland Traffic 

LabView 
program from a 

laptop 
computer 

connected to a 
NI PCMCI-

6062E analog-
digital data 
acquisition 

(DAQ) board 
(National 

Instruments). 

 
Sampling 

rate 
recording 

of 24 
kHz. 

- - 
Behavioural 

changes/ 
responses 

  
Smith et al., 

2023 
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HP350D 5 W, 
600DC 

attenuator  
Type-4189 
microphone  
Type-2250 
hand-held 
analyzer 

Olympus LS-12 
Linear PCM 
recorder a 

autonomous 
recording: 

dual-channel 
Song Meter 

(SM4) acoustic 
recorder  
2 omni-

directional A2 
microphones  

Pacific University, USA Traffic 

Cel-246 SPL 
meter  

Pignose 
Legendary 7–
100 speaker 
Sennheiser 
ME66/K6 

microphone 
Marantz 

PMD660 digital 
recorder 
 Adobe 

AUDITION 3.0  

- - - 
Reduction of 

cognitive 
performance 

 
LAFmax 

Osbrink et al., 
2021 

 University of Western 
Ontario, USA 

College of William and 
Mary,  

Williamsburg, Virginia, 
USA 

Traffic 

Study 1: 
iPod touch  
amplified 
computer 
speakers 

(Logitech S11)  
Directional 
microphone 
(Sennheiser 

ME67)  
Study 2:  
speaker 

(Memorex 
ML622)  

Study 2:  
0.1–3 

kHz pink 
noise 
(white 
noise 

bandpass 
filtered at 

3 kHz) 

- 

Study 1: 
over a 

period of 
one hour 
Study 2: 
for 24 h 
per day 

Reduction of 
cognitive 

performance 
SPLA 

Potvin et al., 
2016 
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mp3 player 
(Sandisk 
Sansa) 

Digital Sound 
Level Meter 

(407727) 
directional 

microphone 
(Sennheiser 

ME67)  
Marantz 

PMD661MKII 
recorder. 

Atlantic University, 
 Davie, FL, USA 

Anthropogeni
c 

Stimuli:  
automated 
recorders 

type 2 digital 
sound level 

meter 
Playback: 

omnidirectional 
audiospeaker 
(Sanag model 

X1)s. 

- - 

Each trial 
of each 

cognition 
task 

lasted 2 
min, with 
20 min 

between 
the trials 
for each 

bird. 

Reduction of 
cognitive 

performance 
SPLA 

Daria et al., 
2022 

University of Exeter, UK Background 

two MP3 
players  
portable 
speakers  

Artificial 
broadban
d noise 
centred 

around a 
450-Hz 

tone 
(ranging 

from 200-
Hz to 

800-Hz)  
Female 
zebra 
finch 

contact 
calls (400 
Hz to 500 

Hz) 

- - 
Behavioural 

changes/ 
responses 

SPLA 
Evans et al., 

2018 
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Institute for Integrative 
Bird Behavior Studies,  
Biology Department, 

 College of William and 
M, USA 

Background 

portable 
speakers 

digital sound 
meter  

- - - 

Decrease of 
reproductive/ 

breeding 
success 

SPLC 
Swanddle and 

Page, 2007 

Pa 

Sturnus 
vulgaris 

European 
Starling 

Saint Mary’s University 
in 

Halifax, Nova Scotia, 
Canada 

Traffic 

SONY stereo 
headphones 

(Model number: 
MDRE820LP.A

E) 
Hipstreet Prism 

4 GM MP3 
player (Model 
Number: HS-
636-4GBBL)  
CheckMate 

sound pressure 
level (SPL) 

meter 
NexxTech 

omnidirectional 
‘Tie Clip’ 

microphone 
(Model number: 
3303013) Zoom 

H1 Handy 
recorder  

44.1 kHz 
and with 
a sample 
size of 16 

bits 

Sound signals: 
 3.5 hours in each 

of the morning 
and after noon. 

Measurements: 
 30-second 

intervals for a 
total of 3 minutes 

for each of 
Nestling: 40 

minutes 

  
Reduction of 

cognitive 
performance 

SPLA 
SPL 

Dharmasiri et 
al., 2021 

Berlin, Germany Background 

Sound level 
meter  

digital tape with 
a Sony TCD-D3 
DAT recorder  

omnidirectional 
microphone 

(Sennheiser Me 
62) 

1- 8 kHz 10 s    
Behavioural 

changes/ 
responses 

LAMax Brumm, 2004 

Corvus corax 
Common 
Raven 

Iberian Peninsula, 
Spain 

Urban 
type II 

sonometer 
(LABBOX)  

- 5 min - 
Density/ 

population 
abundance 

SPLA 
Patón et al., 

2012 
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Kenai National Wildlife 

Refuge, USA 
Snowmobile 

autonomous 
recorders 

(Song Meter 
SM2) 

Sampling 
rate of 
22,050 

Hz 

1 minute every 30 
minutes 

- 
Masking of 

calls 

PSD 
(Power 
Spectral 
Density) 

SPL 

Mullet et al., 
2023 

 
Pica 
hudsonia 

Black-billed 
Magpie 

Guangzhou 
(Guangdong),  

 Changsha (Hunan), 
Panjin (Liaoning) 

 Harbin (Heilongjiang) 
China 

Traffic 
CEM Sound 
Level Data-

Logger DT-173 
- Every 2 min - 

Behavioural 
changes/ 
responses 

SPLA 
Zhao et al., 

2022 

 
Cyanocitta 
cristata 

Blue Jay Lincoln, Nebraska, USA White noise 
White noise 
generator 

- - 
50 to 

500ms 

Behavioural 
changes/ 
responses 

- 
Dukas and 
Kamil, 2000 

Legend: Order (OD), Anseriformes (An), Galliformes (Ga), Phoenicopteriformes (Ph), Columbiformes (Cl), Gruiformes (Gr), Charadriiformes (Ch), Accipitriformes (Ac), 
Psittaciformes (Ps), and Passeriformes (Pa).
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4 CONCLUSIONS 

This work aimed to realise a systematic review of 50 peer-reviewed papers based on the species 
selection of the work of Peacock et al. (2020). It investigated noise sources that have been found to 
cause noise impacts on avian species and the nature of these impacts. The review also evaluates 
the acoustic equipment and settings adopted to investigate noise impacts on birds. 
Of the papers reviewed, 10% provided impact information from literature reviews, 46% from 
observational studies and 44% from audio measurements and reproduction. The primary noise 
sources were classified as ‘traffic’, ‘anthropogenic’ (from human and non-human activities), 
background (human, non-human and natural sounds), and drones/UAV/UAS.  Impacts identified 
included ‘behavioural changes/responses’, ‘decrease of reproductive/breeding success’ and 
‘decrease of density/abundance of population. 
Few studies adopted autonomous recording units (ARU); most use sound level meters and recording 
devices with omnidirectional microphones and recording in a sampling rate of 44.1kHz, while the 
recommended sampling rate by the “Good practice guidelines for long-term ecoacoustic monitoring 
in the UK” is 48kHz. Most studies also do not characterise long-term assessments or report using the 
recommended indicators to assess wildlife. The most used indicators are SPL, SPLA, LAMax and 
Leq. Some of them, like the A-weighted indicators, are most suitable for human hearing. 
Investigations on avian hearing, noise impact assessments and developing suitable indicators and 
methodologies are the subject of increasing focus for the academic community, industry, 
environmental regulators and decision-makers. Most of the findings from current studies are 
observational and potentially influenced by human bias. More objective approaches are needed to 
advance this broad area of research, integrating multiple disciplines into the development of study 
methods that allow meaningful determination of noise impacts on birds across a broad range of 
anthropogenic noise exposure contexts. 
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