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Using bioacoustic data to assess nature recovery: = . & & o 8
Geoff Carss, CEO, Wilder Sensing = : @ © s

How does it work?
Case study
Strengths and weaknesses

Conclusions

“You-can’t manage what you don’t measure” - Peter Drucker



Why measure biodiversity?

UN Ecological Integrity Index

= Living Planet Index (measure of biodiversity)
I Confidence limits
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The global Living Planet Index. WWF/ZSL

Global environmental and reporting
requirements are significantly increasing
demand e.q.:

® Biodiversity Net Gain

® Taskforce for Nature Based
Financial Disclosure (TNFD)
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Current methods are slow,
expensive, biased and don't scale

Significant opportunity for
emerging technologies to
meet the demand
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How can sound be used to measure biodiversity? SeNsing

Many organisms make sounds: Birds, Bats, Insects, Soil, Fish, Whales etc

Reed Warbler
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- ° A 3 Blackcap
-— w 46%
Record Upload Analyse using Filter Result
Artificial
Intelligence

One recorder working 24/7 will produce c.1.3Tb/year and a site may have a number of recorders.
A site with 4 recorders will produce >1,000,000 species level records/year
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Using bioacoustic data to assess nature recovery &

® Deploy standard passive audio recorders
Multiple recorders per site
® Forshortterm/baseline and long term biodiversity

Install
Sensors

monitoring
S
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Large species level data sets provide insights on
species assemblages, time series changes,

behaviours, monitoring of key indices etc Take action using SIS PRCOIES [l Shvs
e biodiversity data over 3 - 4 years
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Case Study: BBC Springwatch/RSPB Arne Sensing







RSPB Arne - 1

Controlling data quality: Records/species count

Location probability
1% 10%
Detection 80% 349,000 157 263,000 89
confidence
85% 310,000 89 236,000 85
Species location preference
ARNE6 ARNES ARNE4
common_name Count Count
Dunnock 46 8
Eurasian Blackbird 260 509
Eurasian Blackcap 31 114
7 Eurasian Blue Tit 129 292
Eurasian Bullfinch 20 1

Count
1,082
333
48

280

Common Bird Count

Common species by number of records
SHOWING TOP 20 IN COMMON_NAME

Coal Tit

Eurasian Siskin
Common Shelduck ——-

European Ston...
European Robin
Common Redshank

Long-tailed Tit

Black-headed Gull
Canada Goose

Common Redstart —

ARNE3

Count

1,075

1,340

28

152

Other — -

Common Chaffinch \
Eurasian Blackbird ——

Common Chiffchaff

Eurasian Oystercatcher

Group By: common_name
Size: common_name (Count)

ARNE2

Count

144

86

42

ARNE1

436.04K r

European Greenfinch

Count

735
1,211
2,696

872

106
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Common Name

Common Chiffchaff

B European Goldfinch
Eurasian Oystercatcher
European Greenfinch

M Eurasian Wren

B Common Redstart

B Canada Goose

M Black-headed Gull

B Long-tailed Tit

M Common Redshank
European Robin
European Stonechat

B Common Shelduck

Total
Count
3,090
3,739
2,897
1,643

281
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Species richness sensing

Species richness by recorder

Shows the number of unique species identified over time
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Device Serial

ARNE1

@ ARNE2
@ ARNE3
» ARNE4
@® ARNES
@ ARNEG6
@ RSPB1
® RSPB2
@ RSPB3

@® RSPB4
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Farmland Bird Index sensing

Farmland Bird Index Species by date i

Legend
5K 25

Common Wood-Pigeon

B Eurasian Jackdaw
K 20 M Eurasian Kestrel
Eurasian Linnet

B Eurasian Skylark

Bird Index species present

* 3K 15
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o
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Species behavi

Count by day

SHOWING TOP 50 IN RECORDED_DATE AND TOP 2 IN COMMON_NAME
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Common Name

Common Cuckoo

Count by day

SHOWING TOP SO IN RECORDED_DATE AND TOP 2 IN COMMON_NAME
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Common Name

Greater Whitethroat

Cuckoo

Greater Whitethroat
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Daily analysis
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B Eurasian Blackbird

B Eurasian Blue Tit

M Eurasian Bullfinch

M Eurasian Coot

® Eurasian Curlew
Eurasian Jackdaw

W Eurasian Jay
Eurasian Linnet

M Eurasian Moorhen

® Eurasian Oystercatcher

® Eurasian Skylark
® Eurasian Wren

B European Goldfinch
® European Greenfinch

European Robin

® European Stonechat

W Goldcrest
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94

29

2 Bank Swallow

8

54 Barn Swallow

2 Black-headed Guill
4

3 Black-tailed Godwit
14 Canada Goose
1,104

1 Carrion Crow

421 coalTit

910

821 Common Buzzard
2l C Chaffinch
189 ommon Chaffinc
93 Common Chiffchaff

ymmon Name

B Common Cuckoo
Common Greenshank

B Common House-Martin

[l Common Raven

B Common Redshank

Common Sandpiper

B Crmman CSholdiel |
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Long term use of bioacoustics

ég

Corporate reporting 1 value of data
(TNFD etc) increasing for
. . . customers and
@% °§>§° third parties
M | 31!\0_'};

Habitat Health Indices

AN i

Triangulation Bioacoustic Indices

%
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Bats Insects Water
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Comparison of site surveys and bioacoustic/Al surveys

Limitations of traditional survey
approach

Surveyor experience/ability/bias
Surveyor energy/motivation

Surveyor/analysis cost

Length of survey

Access restrictions

Bird disturbance

Limited evidence base

Limitations of acoustic survey

Species not vocalising are not
detected

Does not provide number of
individuals

Animals at a distance beyond the
sensors capability

High levels of background noise

Can bioacoustics and | Comments

Al assist?

Y

Y

Can traditional
survey assist?

Y

Can be used by inexperienced surveyors/volunteers without affecting data quality.
Does not get tired. Consistent effort. No difference day or night.

The amount of data is more cost effective compared to that gathered by human surveyors. The use of Al
for data analysis is fast, has a high level of accuracy and is cost-effective.

Acoustic sensors can cover a minimum of a week at a time - 24/7 (depending on temperature) - unlike
human observers where surveys tend to be infrequent snap-shots. Acoustic surveys can be much longer
with higher spec kit and/or use of sampling if needed.

Surveys can take place on sites where reqular visits by surveyors could be a problem. Can be installed
adjacent to sites with no access to obtain data from them.

Only a disturbance risk when deployment/collection - unlike walked transects where disturbance can lead
to reduced detectability.

All vocalisations recorded whereas traditionally surveys normally only constitute record shots at best.

Comments

Traditional survey can make visual identifications.
Observers can count individuals.

Long range visual identifications possible with optics.

| wilder
SCNSING
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Visual observations can be made without interference.



Conclusions

Bioacoustics can generate accurate large scale species level datasets at a moderate cost
« False positive, negatives and validation needs to be considered
« Significant supplement to site surveys
 Consistency
 Accuracy
« Longterm
« Significant time savings vs on-site surveys
« Need good survey design
« Interpreting and applying insights from the data is key

* Volunteers can make a significant contribution in managing the sensors and validating the results
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Questions?

Contact:

£ s
Wlld.er Geoff(farss |
SCIISIHN O CEO Wilder Sensing

D gcarss@wildersensing.com
Mobile - 07740.921640

Thank you
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