Data-driven Wildlife Ecology, Habitat Management and Environmental Sensing

Worldwide bird population estimates: 200 — 400
Billion North American migrants: 3-5 Billion?
Technical capabilities limit sample sizes to < 30!
Zoonotic pathogens (H5N1, H7N3, WNV) attracting
intense interest, but observations labor-intensive
Migration routes utilize common stop-over sites,
and include natural constrictions with very high

bird density = an opportunity for instrumentation!
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A “Digital Turnstile” for birds

New Sensors
e Uric Acid (metabolism)
e Cortisol/cortical sterol

(stress)

Robert MacCurdy  Cornell University

Distributed Dynamic Biological Sensor
Network (DDBSN) would utilize animals as

mobile environmental sensing platforms

by applying inexpensive long-lived wireless
sensor nodes (tags) to them, and linking
those nodes with data aggregation and
analysis tools
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Key Technology Challenges
e Communications
= Satellite; Aerostat; UAV; Manned aircraft; Local terrestrial
* Energy
" Efficiency; Energy harvesting; New Batteries
* Sensors
" Gas; Blood chemistry; Pathogens; Env. Contaminants
* Data Management
" Archival (huge data volumes); Mining; Display & Ul
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Local Intensive Monitoring of Critical Locations
 Regional network provides data & location
 Time of Arrival system: precise positioning
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infrastructure:
O Logged data can be downloaded
O New commands uploaded
O Intensive localized monitoring
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biophysical monitoring of birds. Analyst, 139(4):742-748, 2014.

Receivers

* Thousands of animals can be tracked simultaneously
 Multi-year lifetime; multiple seasons

¢ L1 i elnexpensive tags
A (<50
T e Sub-gram mass
SFea /- 10 m accuracy
* Portable system
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Energy ~ Mass

e Tags must b
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@ H5N1 AlV occurrence in poultry. (2006)
@ HS5N1 AIV occurrence in wild birds

O Critical migratory locations

e lightweight to be widely applicable

Minimum size to

carry 1 8 tag 1 gram can be carried

3

Log body weight (g)

by 50% of bird & bat
species
* Efficiency!

 Harvest energy
-
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