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Listen...
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Monoculture Polyculture

Muller S, Mitesser O, Oschwald L, Scherer-Lorenzen M and Potvin C (2022) Temporal Soundscape Patterns in aPanamanian
Tree Diversity Experiment: Polycultures Showan Increase in High Frequency Cover. Front. Ecol. Evol. 10:808589.




Biodiversity
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Source. Calaski ;



https://calaski.wordpress.com/science-units/ecology/food-webs/

Habitat loss is a major threat to biodiversity
The Living Planet Report assesses key drivers of species decline

B Habitat degradation Explostation B Invasive species and disease
B Foliution B Climate change

Reptiles and  +
amphibians -

25% S0 5%
MNote: A sample of 3,789 populations evaluated by the Living Planet Index
Source: WWE Living Planet Roeport 2018




Carbon Ranching




How do we
Measure Effectiveness?




Research Questions \% ;g 5,

1. Can we use sound to estimate biodiversity?

2. Is there adifferencein biodiversity between areas in the
pasture on the ranch? Time of day?

3. Are there configurable environmental factors
in the placement of birdhouses that promote occupancy?



Objectives




Field Methods

1.Site
selection

2.
Construction
and

placement

3. Collect field
data

> 4. Analysis
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Artificial Perches

Construction and placement



< P3-3...ICRO)

Programming

(Also used as the filename prefix. May include up to 12
characters containing capital letters, numbers and
hyphens)

P3-3

SETTINGS

Sample rate 24000 Hz >
Maximum recording length 60 mins >
Gain 18 dB >

Location & time zone

]

DURACELL

1r=FTTADVRING- -

Delay Start

Send Bluetooth beacons?

(]=) Estimate battery Show on
e, and card life calendar

~
~

Record birds/frogs for 30 minutes of...




Data Collection

Acoustic recorders & Cameras

e
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Data Analysis: Kaleidescope

. Kaleidoscope Pro

File Help License
Mon-bat Analysis Mode ~
y/ Batch +/ Signal Params 3 Auto ID forBats %/ Cluster Analysis

INPUTS
Input directory:

| Ci\Users\andre\ OneDrive\Desktop\Selected Times CowCipm |

+/ SPL Analysis

Browse

Use 9/9 compute resources v
v/ Acoustic Indices X Cloud ¥ Db

OUTPUTS
Qutput directorny:

| ChUsershandre\Onelrive\Desktop\fin_cutputs\ Cow_cabin\PM

Please send us feedback! Video Tutorials Help

Browse
Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):
Include subdirectories Process all input channels ~ | Channel selection
[ WAL files c b .
t ct
[ WAV (and W4V) files Mone | Create subdirectories
1 Time expansion factor |:I Split to max duration, seconds
ZC files WAV (or WAV files
Fuzz GPS to precision Split channels
None Compression
Default Project Form ~
Default Project Form ~ 1 Tirme expansion factar

This is the Kaleidoscope built-in default project form ZC files

Name your batch 8 Division Ratio

You can give this batch job @ nickname to make it easier to find again in the 8.3 file names

database Use .zc instead of .77

Batch label (nick

atch label (nickname) Disable noise filtering
Extract GPS Disabled ~ &0 Fecs
Notes v

Process Files

Copyright © 2021 Wildlife Acoustics, Inc. All Rights Reserved. Patented.




Audio Analysis

Work Flow

: 2.R :l\V :
1.Input audio $ clus::lenr 3.Train $
data analysis classifier

O 6 O &

4. Classify all
data



Cluster Analysis

@ present in\COW-CABIN_20220617_060000.wav @718.252661s (1.878667s)

FOLDER IN FILE
407 COW-CABIN_20220617_060000.wav
408 P2-3_20220616_050000.wav
409 COW-CABIN_20220617_060000.wav
410 COW-CABIN_20220617_060000.wav
411 COW-CABIN_20220617_060000.wav
412 P2-3.20220616_050000.wav.
13 COW-CABIN_20220617_060000.wav.
114 COW-CABIN_20220617_060000.wav
BRI 415 COW-CABIN_20220617_060000.wav
i— 416 COW-CABIN_20220617_060000.wav.
—— a7 P2-3.20220616_050000.wav
ki 418 COW-CABIN_20220617_060000.wav
— 419 COW-CABIN_20220617_060000.wav
420 COW-CABIN_20220617_060000.wav
421 P2-3_20220616_050000.wav
422
423 COW-CABIN_20220617_060000.wav
24 COW-CABIN_20220617_060000.wav.
425 COW-CABIN_20220617_060000.wav
426 COW-CABIN_20220617_060000.wav
21 COW-CABIN_20220617_060000.wav
228 COW-CABIN_20220617_060000.wav
429 COW-CABIN_20220617_060000.wav.
430 COW-CABIN_20220617_060000.wav
431 COW-CABIN_20220617_060000.wav
432 COW-CABIN_20220617_060000.wav.
433 COW-CABIN_20220617_060000.wav
434 COW-CABIN_20220617_060000.wav
435 COW-CABIN_20220617_060000.wav
436 COW-CABIN_20220617_060000.wav
=E < > 437 COW-CABIN_20220617_060000.wav.
" v " o ¥ : 438 COW-CABIN_20220617_060000.wav
, v 2 3 o
0 0 * oom mE O E B BN | e & (s s
) } ) @) 441 COW-CABIN_20220617_060000.wav
Prefix: COW-CABIN Modek: Song Meter Micro SMMO05194 2.9  Timestamp: 2022-06-17 06:00:00-7:00 GPS: WGS84 3615938 N 118.79996 W 7S COW-CABIN 20220617 050000 wav
Notes Identification 443 COW-CABIN_20220617_060000.wav
A [cluster3 || aaa COW-CABIN_20220617_060000.wav
= 445 COW-CABIN_20220617_060000.wav.
FNANONersan:10 il cluster3 fene foes 446 P2-3_20220616_050000.wav
: L[t ntRic 447 COW-CABIN_20220617_060000.wav
[CommonRaven _|[Common Starling ] [Tree Swallow | [Northern Rough-winged }[ I[ I[ I[ || s COW-CABIN_20220617_060000.wav
Turkey Western Kingbird Northern Mockingbird | [Nuttsil's Woodpecker | [ [ [ [ ]| 449 COW-CABIN_20220617_060000.wav
House Finch Ash-throated Flycatcher | [Oak Titmouse | [House Wren [ i I | ] ::(" Eg‘:"’é“::—igifgg:-gzgggg'wa"
- W-CABIN_20220617 wav
[Lesser Goldfinch _|[California Serub-Joy | [Red-winged Blackbird | [Bullock Oriole I I I | | == N AN ST o

11:58.251




. Ch\Users\andre\ OneDrive\Desktop\present_out\cluster.csv

File Help
FOLDER IN FILE CHANNEL OFFSET DURATION TOP1MATCH TOP1DIST MANUAL ID

407 COW-CABIN_20220617_060000.wav 0 1459.807983 0.403333 | cluster.2 1.241811 | cluster.2
408 P2-3_20220616_050000.wav 0 139717331 0.816000] cluster.2 1.245638 | cluster.2
409 COW-CABIN_20220617_060000.wav 0 899744019 0.354667 | cluster.2 1.248983 | cluster.2
410 COW-CABIN_20220617_060000.wav 0 118.501335 1.626667 | cluster.2 1.261036| cluster.2
411 COW-CABIN_20220617_060000.wav 0 106.223999 0.976000] cluster.2 1.263911 | cluster.2
412 P2-3_20220616_050000.wav 0 222.074661 2.640000| cluster.2 1.267057 | cluster.2
413 COW-CABIN_20220617_060000.wav 0 1325.557373 0.388333 | cluster.2 1.272305 | cluster.2
414 COW-CABIN_20220617_060000.wav 0 180.832001 0.192000] cluster.2 1.273840 | cluster.2
415 COW-CABIN_20220617_060000.wav 0 10.560000 1.706667 | cluster.2 1.289304 | cluster.2
416 COW-CABIN_20220617_060000.wav 0 302.399994 0.154667 | cluster.2 1.301854 | cluster.2
17 P2-3_20220616_050000.wav 0 1601429321 0.661333| cluster.2 1.307699| cluster.2
418 COW-CABIN_20220617_060000.wav 0 26314667 0.192000] cluster.2 1.312655|cluster.2
419 COW-CABIN_20220617_060000.wav 0 162.469330 0.810667 | cluster.2 1.316666| cluster.2
420 COW-CABIN_20220617_060000.wav 0 367.872009 1.317333| cluster.2 1.318808| cluster.2
421 2 - Y 0 724117310 7.605333 1.330896| cluster.2
422 COW-CABIN_20220617_060000.wav

423 COW= = = 0 713.247986 1.274667 | c 0.231511 | cluster.3
424 COW-CABIN_20220617_060000.wav 0 729.205322 1.061333| cluster.3 0.266776 | cluster.3
425 COW-CABIN_20220617_060000.wav 0 1549493286 0.378667 | cluster.3 0.278468 | cluster.3
426 COW-CABIN_20220617_060000.wav 0 725.104004 0.666667 | cluster.3 0.368202 | cluster.3
427 COW-CABIN_20220617_060000.wav 0 1180634644 2.850667 | cluster.3 0.704257 | cluster.3
428 COW-CABIN_20220617_060000.wav 0 888.298645 0.133333 | cluster.3 0.713590 | cluster.3
429 COW-CABIN_20220617_060000.wav 0 1078837280 0.778667 | cluster.3 0.778562 | cluster.3
430 COW-CABIN_20220617_060000.wav 0 1103957275 0.243333 | cluster.3 0.797936|cluster.3
431 COW-CABIN_20220617_060000.wav 0 1610.218628 3.424000| cluster.3 0.828904 | cluster.3
432 COW-CABIN_20220617_060000.wav 0 46.236001 0.117333 | cluster.3 0.852330 | cluster.3
433 COW-CABIN_20220617_060000.wav 0 44,725334 0.853333 | cluster.3 0.875508 | cluster.3
434 COW-CABIN_20220617_060000.wav 0 1765.093384 0.803333 | cluster.3 0.894846 | cluster.3
435 COW-CABIN_20220617_060000.wav 0 £33.541321 0.746667 | cluster.3 0.344107 | cluster.3
436 COW-CABIN 20220617 060000.wav 0 78,896004 0.917333 [ cluster.3 0,977831 [ cluster.3
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Bird Species
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Average Number of Bird Species Inside Copses

Dawn Midday

Time of Day

Night

Findings

Average Number of

Bird Species

Average Number of Bird Species in Open Pastures
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Dawn Midday

Time of Day

Night

Dawn: 4:00a.m. - 6:00a.m.

:12:00 p.m. - 1:00 p.m.

Night: 7:00 p.m. - 9:00 p.m.



Bird Calls & Time of Day

0% 103 203 305 40% 50% 60% T0% B0 903 100%

B Acorn Woodpacker
W Ash-throated Flycatcher

Maorning Black Phoebe

- |-

Evening

Bushtit

m Cliff Swallow

B Common Raven
B Common Starling
B House Finch

B House Wren

H Killdeer

W Lark Sparrow

Lesser Goldfinch

B Oak Titmouse
Red-winged Blackbird
Song Sparrow

W Violet-green Swallow
Western Bluebird

B Western Kingbird




Bird Calls & Grazing
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Acorn Woodpacker Ash-throated Flycatcher ®Black Phoebe Bushtit

B Cliff Swallow ® Common Raven B Common Starling ® House Finch

® House Wren EKilldeer B | ark Sparrow Lesser Goldfinch
Oak Titmouse Red-winged Blackbird ®Song Sparrow m Violet-green Swallow

m\Vestern Bluebird m \Western Kingbird



Method Comparison
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Occupancy of
Bird Houses

 Aspect
Legend « Color
& Empty
1 Bird _
4 Other  Neighbors
o
aF

[~ - . T T 1 Miles

0 0.05 0.1 0.2 0.3 0.4




Conclusions

e Audio-box Potential
e Bird Species Distribution

e Bird House Occupancy



Future Research

« Seed trap survey
Different seasons and placements?
More time to teach classifier

« ~70% accuracy
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