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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



HISTORY OF ANIMAL TRACKING 

VHF telemetry 
~100 locations/individual

1970s

GSM-GPS telemetry 
~5,000 locations/individual

2010s

Banding studies & visual surveys
<2 locations/individual

Early 1900s

Satellite telemetry 
~200 locations/individual

2000s

BACKGROUND 



Our waterfowl data summary:

• 17 species and counting

• > 200,000 bird days

• > 16 million locations

• New species being added!

BACKGROUND: WATERFOWL GPS 2015-2024

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



BACKGROUND: 

WATERFOWL GPS 

2015-2023



BACKGROUND: WE AREN’T ALONE

Data in Movebank

Source: Movebank.org



• Precise locational data
 
• Transmitters smaller, less costly, 

more relocations, longer lasting

• Sensors: accelerometry, 
temperature, etc.

• Standardized outputs (Movebank), 
available in real time

TECHNOLOGICAL ADVANCES



• Satellite based remote sensing 
readily available

• Cloud Based solutions allow for 
data integration

• Machine learning/Artificial 
intelligence

• Time: from years to minutes

TOOLS TO HANDLE “BIG DATA”



! !

CURRENT MONITORING PARADIGM

• Currently: “how many” or “what’s the 
trend”

• Documents species demise
• Not proactive
• Limits complexity of questions
• 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. 





? ?
How can we get this powerful 

data into the hands of managers 
and decision makers?

HOW CAN WE HELP?
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A I M S  

F O R  

W I L D L I F E OUR GOALS:

BREAKING THE DATA FREE

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



AUTOMATED 

INTERACTIVE 

MONITORING 

SYSTEM

Aggregates, 
processes, and 
analyzes data  

Collects real-time 
wildlife and 

environmental data

Produces automated 
visualizations, summaries, 

and alerts in a web interface

AIMS 

FOR 

WILDLIFE

Presenter Notes
Presentation Notes
How



A I M S  

F O R  

W I L D L I F E
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A I M S  

F O R  

W I L D L I F E

Wildlife Manager/
Decision Maker

AIMS

Area of 
interest

Dates

Species

U S E R  I N P U T S

Custom Reports

Web Apps

Wildlife Alerts

Long Term 
Dataset

O U T P U T S

YQ
HL

AIMS USER EXPERIENCE



A I M S  

F O R  

W I L D L I F E

USERS

LOCAL

REGIONAL

CONTINENTAL

>10,000 state operated wildlife areas 

568  FWS refuges

> 350 private & NGO protected wildlife areas 
 

18 U.S. & 4 Canadian 
Joint Ventures

4 Flyways
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A I M S  

F O R  

W I L D L I F E
AIMS:

Wildl i fe  Alerts-  

Mortal i ty  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.)



A I M S  

F O R  

W I L D L I F E

AIMS:

REFUGE REPORT

Updated daily for California 
State Wildlife Areas and 

National Wildlife Refuges
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A I M S  

F O R  

W I L D L I F E

• Data stream applicable at multiple 
scales across time and space

• Help managers discover data 
available in their region

• Actionable GPS data

• Adaptive management realized

• Addresses: disease risk, renewable 
energy, migration, water availability, 
climate change

• Reduce the need for costly and 
dangerous aerial surveys

BENEFITS OF AUTOMATED 
WILDLIFE MONITORING 

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?




Thank You!

Living up to our motto

Contact:
Michael Casazza
mike_casazza@usgs.gov
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