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Essential Biodiversity Variables

Satellite-based
TRACKING BIODIVERSITY

Ten variables

Proposed variables for satellite
monitoring of progress towards the
Aichi Biodiversity Targets.

Species populations .
* Species occurrence Animals?

Species traits
¢ Plant traits (such as specific leaf area
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Ecosystem structure

Ecosystem distribution
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Land cover
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» Fire occurrence

« Vegetation phenology (variability)
e Primary productivity and leaf area
index

» Inundation

Skidmore et al., Nature, 2015




Next Generation Species Distribution Modeling
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Soundscape Spectrogram
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Soundscapes
to Landscapes

A science-based
project that seeks to
advance animal
biodiversity
monitoring from the
next generation of
Earth-observing
satellites.

Initial focus is on
birds.

Citizen

\ Scientists

4

/Landscape Maps
of Bird

Occupancy and
Diversity

| /

)




Citizen scientists

*Types
* Birders
(Audubon, others)
* Undergraduate students

 Landowners

* Main tasks
* Bird observations

* Place/retrieve sound
recorders

* Bird call identification in
web-based system




Automated Remote
Biodiversity Monitoring
Network




Sonoma County

60 mi north of
San Francisco

Prototype
Phase

[ Pepperwood Preserve ,
Porter - Mark West Creek Watershed
Lidar vegetation height (ft)

o 328 Sonoma County Vegetation Mapping and
LIDAR Consortium, NASA, University of

. 0 Maryland, Watershed Sciences, Inc.,
Tukman Geospatial LLC




A Arbimon I - Soundscape X

< C

@ Secure | https://arbimon.sieve-analytics.com/project/soundscapes2landscapes/visualizer/, @ Y K3 ¥

Arbimon @ o6 & 4 %@ F£ <2

—

952\@ =

=junco v @D

s2106_170415_028150036_1700, Apr 15, 2017 3:30
PM

N
T
TR BN N RS TG M Vol el =
i 1 n 44 i 1] g
s2106_170415_028150036_1700, Apr 15, 2017 5:20 §
= :
Q
I »0.00s b
\ o> | M 0.00 s, 8.2 kHz
i <), "
|
v s2|06_170415_028150036_1700-2017-04-15_15-
30.flac
No tags associated to this recording.
w Species Presence Validation 0/ 0
‘v Birds
Species Sound Annotation
Bl Junco hyemalis  Mechanical Song
\
i Picoides villosus  Simple Call — v o4

Dark-eyed junco
(Junco hyemalis)

Training set

[
If

%4 = = =

I

EEEEEEERE 4

JoREp Ol )

w -

Time (s)

S LU SUESUSUSLISUSUSLSLSUSUSE IS JSUSUSLISUSSUSE SRS LSS LR LR N N
10111213141516171819202122232425262728293031323334353637383940414243444546474849502




|

Dark-eyed junco (Junco hyemalis)
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Training set pattern:

Model details Training set
Zoom: @ @
Name: Junco hyemalis Name: Junco hyemalis 7 355.783Hz
Type: Pattern Matching Creation date: May 16, 2017 5:00 PM
Creation date: May 16, 2017 6:25 PM Pattern ROl Count: 7
. . F e, 3,212.5Hz-
Last updated: May 16, 2017 6:25 PM Pattern Bandwidth: 4,143.283Hz 0s 2.060s
Creator: Matthew Clark
Species: Junco hyemalis
Sound: Mechanical Song
Model validation details
Total validations used: 7 Statistics Predicted
Present: 3 Absent: 4 Accuracy: 0.666666666667 Actual P A
P 1 0
In fitting: 2 In fitting: 2 Precision: 0.5 A 1 1

In verification: 1 In verification: 2

P = Present, A = Absent
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&if, Lidar (GEDI, simulated)
~ SAR (Sentinel-1, PALSAR)
3y 3D Structure

Imaging spectroscopy
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NASA HysplRI Preparatory Science Campaign
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Global Ecosystem Dynamics
Investigation (GEDI)
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Proportion of recordings

Acoustic space vs.
species richness
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El Verde-Puerto Rico

Madre de Dios-Peru

Proportion of recordings
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