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Introduction Birds can be useful indicators of ecosystem health.
 

Changes in bird communit ies can ref lec t  broader 
environmental condit ions1 

More biodiversity (nature) around the vineyard can be a 
good thing, but  birds can cause signif icant  f inanc ial loss 2

Birds in Vineyards 



Invasive spec ies Certain spec ies may be less desirable,
both for the grower and for nature.

W hic h fac tors inf luenc e the presenc e o f  pest  vs 
benef ic ial  spec ies?

Co mmo n Bla c kb ird Co mmo n S ta rling Co mmo n Myna



More birds in vineyards?

More birds and bats can 
mean less chemicals and 
rodents

PES T S UPRES S IO N

Insec t ivores can provide useful 
services, other spec ies can 
consume rodents or chase away 
less desirable spec ies 

Informed Consumers  + 
Ecotourism

S US TA IN A BILITY

Some consumers w ill ing to pay a 
premium price for w ine 
cert if icat ion that  takes 
biodiversity into account. 
Birdwatching is also a bil l ion- 
dollar industry in Australia 7

Incentivising best-practice

B IO DIV ERS ITY  
A C C O UN TIN G

There is a growing global demand 
for biodiversity account ing and 
offset t ing, w ith over 100  
countries implement ing 
biodiversity polic ies which 
incent ivise landholders 6



• Verif iable, cost effective data that 
can be used to guide policy & 
management 8

• Helps to  mit igate seasonal and 
spat ial b iases and monitor invasive 
spec ies 9

• Huge advances in automated 
processing methods

• However: 
• Reliability concerns 
• Need for testing and adaptation 

to local condit ions (domain 
shift) 10

P a s s ive  Ac o us t ic  
Mo n ito ring



Chapter 3

Machine learning
• Combined a range of machine 

learning (AI) approaches 
(supervised and unsupervised) 
using expert  human validat ion 

• Teaching the machine to accurately 
ident ify bird calls in the target  
region 



Custom Grower Classif ier



Survey Approach

45
Vineyard sites

60
Acoustic Recorders

18
Months Monitored

Granite Belt  Region, Queensland, Aust ral ia

Region retains suffic ient landscape heterogeneity & native vegetation to 
examine landscape effects while representing the production challenges 
faced by Australian viticulturists. Approx 80,000 hours of data/ 30tb

Acoustic
Monitoring

Camera
Traps

Ground
Surveys

Landscape
Analysis



• Camera traps observing feeding 
experiments and vines during 
harvest

• Automated camera bird 
detec t ion

Cafeteria Trials
& Harvest  
Monitoring

Chapter 3 methods



• Nearly one third of  all b ird spec ies 
globally ut il ise agricultural habitats at  
least  occasionally 13

• Est imates suggest ing that  bird damage 
costs the Australian w ine grape 
industry between AUD 20  and 300  
million annually 14

• Lasers, nets, acoust ic  deterrents, gas 
guns, lethal contro l  

Test ing 
deterrents

Chapter 3: Introduction 

birdcontrolgroup.com



• Classify the amount of  sound 
deterrents, insec t  and w ind noise 
in a landscape so that  we can 
fac tor these into our modelling 

Sound 
c lassif icat ion



130 Spec ies



130 Spec ies



Hig h  Im p a c t  
S p e c ie s

Ra in b o w  Lo rike e t
Native Parrot

P ie d  Curra w o ng
Na tive  Ge ne ra lis t

S ilve re ye
Na tive  Frug ivo re

Eu ro p e a n  S ta rling
Inva s ive

Co m m o n  Myna
Inva s ive

Chapter 4



Co m m o n  
Frie nd s

La u g h in g  Ko o ka b u rra S c a rle t  Ro b in W illie  W a g ta il

S up e rb  Fa iryw re n Ye llo w -rum p e d  Tho rnb ill

Chapter 4
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• Inva s ive  m a m m a ls  a nd  ro d e nts  
p o te n t ia lly re s p o ns ib le  fo r a  la rg e  
a m o unt  o f ‘uns e e n’ d a m a g e

Noc turnal Thieves

Chapter 4



Noc turnal Thieves

Chapter 4



Chapter 3

Results

• Ratio between crop and native vegetation has the strongest 
influence on bird presence in the Granite Belt

• More complex than just more trees = more pests



Co nc lus io ns
• Passive  ac oust ic  monito ring  has 

the  po tent ial  to  p rovide  c ost -
e f fec t ive  long-term b ird  data at  
sc ale

• Provides objec t ive, provable data 
• Useful for monitoring invasive 

spec ies & temporal t rends
• Gives us a too l  to  start  t rying  to  

be t te r answ er some more 
c omplex quest ions

• Generally more diverse vineyards 
provide better outcomes for avian 
and bat diversity (Muñoz-Sáez et al., 
2021)
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Chapter 3

Model l ing



W hic h landsc ape 
variables are 
inf luenc ing b ird 
c ommunit ies? 

• Landscape composit ion at  four spat ial 
scales: 50m, 200m, 500m, and 
2 ,000m. 

• Satell ite Indices &  Frac t ional Cover
• W eather 
• Deterrent  Use
• Struc ture & Topography 
• Management intervent ions
• Day of  year, recording ef fort , site, 

season
• Presence of  grapes 
• Response variables: Individual spec ies, 

richness, func t ional groups, size



Chapter 3

Temporal Inf luence

A

B

• Seasonal t rends ac ross sites are guided by c l imate variables
• Morton’s Actual Evapotranspiration (transfer of water) is a strong 

predictor for bird activity but is consistent across sites 19

• Seasonality needs to be taken into account in the modelling 
approach  



• Unsupervised learning provides useful ut il ity in 
the birdsong detec t ion pipeline

• Reduc es re l ianc e on thresho lds
• Can also be used to c lassify soundscapes and 

quant ify noise deterrent  levels

Chapter 
Conc lusions



W hic h landsc ape variables 
are inf luenc ing b ird 
c ommunit ies? 

• Landscape composit ion at  four spat ial 
scales: 50m, 200m, 500m, and 
2 ,000m. 

• Satell ite Indices &  Frac t ional Cover
• W eather
• Deterrent  Use
• Struc ture & Topography 
• Management  intervent ions
• Day of  year, recording ef fort , site 
• Presence of  grapes



• A human ear in the loop is important  if  you want  

rel iable data

• Spec ies – spec if ic  thresholds outperform f ixed 

thresholds 

BirdNET Number o f  Spec ies at  eac h threshold vs val idated (spec ies c onf irmed in t he Audio) Fixed vs Tuned Thresho lds

Chapter 2 
Results



Chapter 3

Tawny Frogmouth
• Thousands of high conf idence false 

posit ives
• Useful spec ies for rodent  control
• No detec t ions in any validat ion bin 

using the approach in Ch. 2
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Test ing
• Tested the approach by manually 

validat ing every single point  
• Outperforms the supervised model 

at  any threshold
• Removes thousands of false-

posit ives
• Locates detec t ions that  would 

otherwise have been missed

Species Clustering 

F1

TP 

located

FP 

removed

BirdNET F1 

(>0.2)

BirdNET F1 

(>0.4)

BirdNET F1 

(>0.6)

BirdNET F1 

(>0.8)

Common Myna

(Acridotheres 

tristis)

0.973 3976 4,994 0.563 0.395 0.222 0.079

Powerful Owl

(Ninox strenua)

1.000 271 7,109 0.117 0.239 0.320 0.264

European Starling

(Sturnus vulgaris)

0.937 1342 4,368 0.532 0.554 0.442 0.279

Tawny Frogmouth 

(Podargus 

strigoides)

0.995 594 30,794 0.056 0.105 0.154 0.137



Find ing  a p p ro p ria te  ind ic a to rs  ha s  b e e n  a  ke y 
c ha lle ng e  fo r b io d ive rs ity a c c o unt ing  a nd  
re s u lt s -b a s e d  b io d ive rs ity s c he m e s . 1

Cha ng e s  in  a via n  c o m m unit ie s  re fle c t  c ha ng e s  
in  b ro a d e r b io d ive rs ity, e nviro nm e nta l 
c o nd it io ns  a nd  ha b it a t . 2

Bird s  a s  a  
b io d ive rs ity 
ind ic a to r

1 (Burton & Schwarz, 2013)
2  (Bib b y, 19 9 9 ; Do o ha n e t  a l., 2 0 19 ; Fra ixe d a s  e t  a l., 2 0 2 0 ; Gre g o ry e t  a l., 2 0 0 3 ; Ko le ff e t  a l., 2 0 0 3 ; Ko s kim ie s , 19 8 9 ). 
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