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BACKGROUND

WESTERN ECOLOGICAL RESEARCH CENTER
DIXON FIELD STATION

Specializing in wildlife conservation
* Tracking wildlife for +30 year
* Producing impactful research

* Collaborating with land and wildlife

Managers




BACKGROUND a2 USGS

HISTORY OF ANIMAL TRACKING

Banding studies & visual surveys VHF telemetry Satellite telemetry GSM-GPS telemetry

<2 locations/individual ~100 locations/individual ~200 locations/individual ~5 000 locations/individual
Early 1900s 1970s 2000s 2010s




BACKGROUND: WATERFOWL GPS 2015-2024
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Species

Greater white-fronted goose
Ross's goose

Lesser snow goose

Tule white-fronted goose
Aleutian Canada goose

American wigeon
Blue-winged teal
Canvasback
Cinnamon teal
Eurasian wigeon
Gadwall

Greater scaup
Green-winged teal
Mallard

Northern harrier
Northern pintail
Northern shoveler
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Our waterfowl data summary:

17 species and counting

> 200,000 bird days

> 16 million locations

New species being added!
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BACKGROUND:

WATERFOWL GPS
2015-2023

Klamath Basin

Central Valley of
California

Distribution of
GPS-marked birds
that visited the Pacific Flyway

= Each dot is a GPS location collected between
2015-2023

= > 15 million locations from 21 avian species: :
American avaocet, American coot, American wigeon, Blue-
winged teal, Canvasback, Cinnamon teal, Commeon moorhen,
Eurasian wigean, Gadwall, Greater scaup, Greater white-fronted goose,
Green-winged teal, Lessar snow goose, Mallard, Northern harrier,
Northern pintail, Northern shoveler, Ross's goose, White-faced ibis,
Wilson's phalarope, and Wood duck
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BACKGROUND: WE AREN'T ALONE

Data in Movebank
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Other sensor events
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Source: Movebank.org




TECHNOLOGICAL ADVANCES a2 USGS

* Precise locational data

* Transmitters smaller, less costly,
more relocations, longer lasting

e Sensors: accelerometry,
temperature, etc.

e Standardized outputs (Movebank),
available in real time




TOOLS TO HANDLE “BlIG DATA” a2 USGS

 Satellite based remote sensing
readily available

* Cloud Based solutions allow for
data integration

* Machine learning/Artificial
intelligence

* Time: from years to minutes




CURRENT MONITORING PARADIGM

* Currently: “how many” or “what’s the

trend”
Q  Documents species demise Q

* Not proactive

* Limits complexity of questions
e Lacks real-time actionable Information



Presenter Notes
Presentation Notes
As the human footprint has expanded and we are witnessing those impacts to the planet through climate change, pollution, ocean acidification, etc., the questions we are asking regarding the potential impacts to our wildlife populations have also grown



Much of the monitoring has been directed at knowing “how many” or “what’s the population trend”.  

While this type of monitoring is critical to keep track of population trajectories, it often leads to documenting a species demise and offers little in the way of proactive action to conserve.  

Understanding that a problem exists is a great first step but if wildlife management is going to progress, we need to expand our ability to answer more complex questions than just how many individuals there are in a population. 

Our ability to monitor the environment and the animals living in that environment has grown exponentially over the last few decades.  Our approach to wildlife management has not followed that same trajectory and it is time for a change. 
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HOW CAN WE HELP?

How can we get this powerful
data into the hands of managers
and decision makers?
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Presentation Notes
As the human footprint has expanded and we are witnessing those impacts to the planet through climate change, pollution, ocean acidification, etc., the questions we are asking regarding the potential impacts to our wildlife populations have also grown



Much of the monitoring has been directed at knowing “how many” or “what’s the population trend”.  

While this type of monitoring is critical to keep track of population trajectories, it often leads to documenting a species demise and offers little in the way of proactive action to conserve.  

Understanding that a problem exists is a great first step but if wildlife management is going to progress, we need to expand our ability to answer more complex questions than just how many individuals there are in a population. 
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Make GPS data
easily accessible and
operationally relevant

Make data available in
real-time for faster
decisions

Leverage existing data
and products

Reduce need for
specialized skills
(GPS telemetry, GIS)

Communicate
information in
digestible format

Save managers and
decision makers time




INIVES UTOMATED
NTERACTIVE

FOR

ONITORING
@ WILDLIFE YSTEM

Collects real-time Aggregates, Produces automated
wildlife and processes, and visualizations, summaries,
environmental data analyzes data and alerts in a web interface



Presenter Notes
Presentation Notes
How
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Environmental Data
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Data
Processing

QA/QC

AIMS ECOSYSTEM

Analysis

Cloud Storage
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Custom Reports

Products

AIMS ECOSYSTEM
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Web Apps Wildlife Alerts
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Long Term Dataset



8

\

Q AIMS ECOSYSTEM =ZUSGS
@WlLDLlFE

A
- | h «  MOTUS
[ {t} & 6. eBird
? *  Movebank

Data
Sources

- |- @
Stratified GPS Targeted GPS Crowdsourced Data Environmental Data
(o]0]
: N A
M OV
= = \_ T:
= QA/QC Analysis Cloud Storage
2 - = e'(
O -
E [ S
O 11
(a1

Custom Reports Web Apps Wildlife Alerts Long Term Dataset
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USER INPUTS

Dates

<>

Area of
interest

AIMS USER EXPERIENCE

ah ~

Leet Wildlife Manager/
Decision Maker

U

AIMS
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OUTPUTS

-

Custom Reports

Wildlife Alerts

=

Long Term
Dataset
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CONTINENTAL
4 Flyways

18 U.S. & 4 Canadian REGIONAL
Joint Ventures

>10,000 state operated wildlife areas

LOCAL
568 FWS refuges

> 350 private & NGO protected wildlife areas



AIMS
FOR

@WlLDLlFE

AIMS:

Wildlife Alerts-

Mortality Report

DISEASE

Last 30 days accelerometer XYz Period of infection/“clinical pathology”
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@WlLDLlFE AIMS:

Wildlife Alerts-
Mortality Report

Abrupt shift in
fransmitter position

09-10 24-09-10 24-09-11 24-09-11

Time of Death

od19  24-08-19

shifts as carcass is
consumed/scavenged
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AIMS:
Wildlife Alerts-
Mortality Report

Email sent to wildlife area managers

Coordinates for mortality are included with google
maps link

Basic description included (species, unit or distance to
nearest refuge, etc.)
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AIMS:
REFUGE REPORT

Updated daily for California
State Wildlife Areas and
National Wildlife Refuges
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9 AIMS AUTOMATED MONITORING REPORT

FOR

@~ \|LDLIFE Monthly Refuge Updates

Automated AlIMS
Wildlife FOR

Report A~ | DLIFE

Automated Wildlife Report for Gray
Lodge:

November 1, 2023 to November 30,
2023 (PROVISIONAL DATA)

This information is preliminary and is subject to revision. It is being provided to meet the need for timely

best science. The information is provided on the condition that neither the U.S. Geological Survey nor the
U.S. Government may be held liable for any damages resulting from the authorized or unauthorized use

of the infarmation.

1 Introduction

How to use this report Background

Each report is interactive. The table columns can be sorted, and rows can be filtered. The maps can be
navigated with your mouse, and you may utilize your mouse wheel to zoom in and out and hover the
cursor over features to get more insights.
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AUTOMATED MONITORING REPORT
Monthly Refuge Updates
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AUTOMATED MONITORING REPORT
Monthly Refuge Updates
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Gadwall (2023-11-21 23:41:02)
K 1 | ; ’ )

gl © Mapbox ® OpenSireeiMap Improve

this map © .h-1'a::;ar
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AUTOMATED MONITORING REPORT = 1ISGS
Monthly Refuge Updates
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pbox & OpenStreetMap Improve this map @ Maxar
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AUTOMATED MONITORING REPORT
Monthly Refuge Updates

3.2 Habitat use at Gray Lodge

The table summarizes the use of management units by percentage of use and by bird locations per acre. It can be filtered and sorted to see
the top use of each management class.

Day and night [RER

Unit Number of
species

6

Species

American wigeon
Naorthern pintail
Lesser snow goose
Green-winged teal
Narthern shoveler

Gadwall

Individuals Locations

29 3805

Individuals
11

6

9

1

1

1

Locations | Percent of
per acre use

25.5 35.8%

| Locations
2895

800

96

9

4

1

Management

Irrigated Seasonal
Wetland:
Smartweed/Watergrass

Locations per acre
19.4

5.4

0.6

0.1

0.0

0.0

Seasonal Wetland: Not
Irrigated

Irrigated Seasonal
Wetland:
Smartweed/Watergrass

Irrigated Seasanal
Wetland:
Smartweed/Watergrass

Irrigated Seasonal

Percent of use
27.3%

7.5%

0.9%

0.1%

0.0%

0.0%
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e AIMS for wildlife: Developing an automated interactive monitoring system
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BENEFITS OF AUTOMATED a2 USGS

e Data stream applicable at multiple
scales across time and space

Iournal of Environmental Management 345 (2
Contents lists available at ScienceDirect
Journal of Environmental Management

journal homepage: www elsevier comilocatejeny

B8 Research article o / Ed

i fiod

to integrate real-time movement and environmental data for true swable
adaptive management ilability,

Michael L. Casazza™ , Austen A. Lorenz", Cory T. Overton ", Elliott L. Matchett ",
Andrea L. Mott ”, Desmond A. Mackell °, Fiona McDuie ™'

o Geologicel Servey, Western Ecologicel Research Cenrer, [Nvon Field Smtion, S0 Bisiness Pork Drive, Suite [F Divon, ©4, USA
* Bon Jose Stare Umiversiny Research Fomedarion, Moss Landing Marine Laborotories, 5372 Moss Landing Bd. Moss Landing, C4, USA n d


Presenter Notes
Presentation Notes
Potential questions that can be addressed: 
How will climate changes effect population distribution in the flyway?
How will water availability effect habitat use of wildlife refuges?
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science for a changing world

Living up to our motto

Thank You!

Contact:
Michael Casazza
mike casazza@usgs.gov
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