
Coordination, management and 
visualization of monitoring data in the 
Avian Knowledge Network 
 
 Michael Fitzgibbon, Point Blue Conservation Science 
Leo Salas, Point Blue Conservation Science 
Katie Koch, USFWS Division of Migratory Birds 
David Hanni, Rocky Mountain Bird Observatory 
Troy Wilson, USFWS Division of Migratory Birds 
Ed Laurent, Connecting Conservation 
John Alexander, Klamath Bird Observatory 
Michael Green, USFWS Division of Migratory Birds 

Presenter
Presentation Notes
I’ve put notes on each slide, in some case providing a little bit more detail than I’ll be presenting so people have a chance to review later.



• Better picture of the Avian Knowledge Network 
• Understand our Approach to Data-intensive 

Management for conservation 
• Managing Data 
• Analyzing Data 
• Examples 

• See how we share Data & Technology 
• Ideas for how you can get involved 
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A partnership supporting the conservation of birds and their 
habitats based on data, adaptive management, and best available 
science. AKN partners improve awareness, purpose, access to, and 
use of data and tools at multiple scales. 
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Presenter
Presentation Notes
You’ve been exposed to the Avian Knowledge Network before.We are a partnership working to allow the management and analysis of data at multiple scales and tools that support those data for improving the decision making process.



• Reduce the impacts of environmental 
threats while promoting nature-based 
solutions for wildlife and people, on land 
and at sea 

• Provide technology solutions that support 
AKN nodes for data management, 
curation, visualization and analysis. 

• Working in all 4 Flyways across Western 
Hemisphere 

 

Advancing the conservation of birds, other wildlife, and 
ecosystems through science, partnerships, and 
outreach. 
 

Managed 
Data 850 Projects 140K Locations 10M 

Observations 125M Birds 

Warehoused 
Data 

65M 
Observations 

Over a Billion 
Birds 
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Presenter
Presentation Notes
I am from Point Blue, and we are an AKN Partner, hosting the California Avian Data Center, managing several broad scale AKN-rooted initiatives (eg, Pacific Flyway Shorebird Survey), and providing technologies that are utilized by several AKN nodes.  Our databases have a lot of data in them in all 4 Western Hemispheric Flyways, from Alaska to Peru.



Data-intensive Management  
 

Collect 

Adapt 

Manage 

Analyze 
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Presenter
Presentation Notes
We can integrate the node’s roles into a learning process as illustrated here. For some projects, and in many cases, this is identical to adaptive management. However, our vision of data-intensive science is more than just adaptive management. Our goal is to develop an understanding of the system we are managing and conserving through hypothesis-testing and based on the data. Adaptive management can be done without seeking an understanding of the system, just judiciously through trial and error, and with expert opinion or heuristic models.



Collect 

Adapt 

Manage 

Analyze 
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Data-intensive Management 

Presenter
Presentation Notes
AKN partners provide tools for this half of the picture:  management of data for your project and the projects of others around you, and data sharing to allow for analysis at the scale appropriate to understanding your adaptive management context – site, regional, landscape, flyway.  Note that some AKN partners also provide services that extend into the other half of the picture.  Today we’re focusing primarily on managing and analyzing but will come back to the other half of this picture in the end.



Your Data in Our Database 

Managing Scientific Data 

People Locations Protocols Visits Observations 

Who Where How When What 

We describe your protocols 
and study designs in detail 
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Collect 

Adapt 

Manage 

Analyze 
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Presenter
Presentation Notes
With managing, you store all aspects of your study or monitoring design.  We store a lot of detail about how the design is measured, and we store that information in our metadata tables. 



Non-avian taxa? 
Your Data in Our Database 

People Locations Protocols Visits Observations 

Structure and concepts are extensible for many types 
of scientific observations. 

Recent additions: 
• Vegetation Surveys (IWMM) 
• Soil Surveys (Point Blue Rangeland Monitoring) 
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Collect 

Adapt 

Manage 

Analyze 
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Presenter
Presentation Notes
The structure of the databases are not taxa specific.  We have general concepts of people and researchers, locations and study designs, protocols, visiting locations and making observations that conforms to the definition of the protocol.  Different type of taxa or their study designs may have unique requirements, but the core infrastructure is ready to support this.



Setup 
People & 

Roles 

Enter 
Study 

Locations 

Choose 
Protocol 

Definitions 

Enter 
Study Data 

Proof & 
Review 

Data 

Assign 
Data 

Sharing 
Levels 

1. Set up 2. Collect 3. Share 

Steps for Managing 
Your Data in Our Database 

People Locations Protocols Visits Observations 
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Collect 

Adapt 

Manage 

Analyze 
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Presenter
Presentation Notes
These are the steps someone would go through in setting up their database:Contract a node about getting a project database in our system, with one person designated as the project lead.Set up other people, usually by having them register in the system and request access to your projectDefine the locations commonly by uploading GIS filesChoose protocol definitions or work with us to add yours.Go collect data, and enter it into the system.Proof and review the data and say it’s ready to be shared.Project lead sets the appropriate sharing levels.



Analysis Database (Data Warehouses) 

Organizing for Analysis 

. . . Protocol 
(Point Count) 

Program 
(IWMM) 

Partner 
(eBird) 

Reports Graphs Maps Visualizations 
1
0 

Collect 

Adapt 

Manage 

Analyze 

The shape of the warehouses are driven by the 
requirements of analyses and visualizations. 
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Presenter
Presentation Notes
Analysis databases, which aggregate data together, is constructed in a way that fits the summary, analysis and visualizations involved.  We have lots of different types of data warehouses for different purposes.



Managing to Flyway Analysis 

Your Database Other Database . . . Other Data Sources 

Filter, Organize & Homogenize per Warehouse 

Analysis Database (Data Warehouses) 

. . . Protocol 
(Point Count) 

Program 
(PFSS) 

Partner 
(eBird) 

eBird 
(AKN) BBS 

. . . 

Reports Graphs Maps Visualizations 
1
1 

Collect 

Adapt 

Manage 

Analyze 
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Presenter
Presentation Notes
Your databases, depending on what type of data they are and how they are collected, are filtered and organized into one or more different warehouses.  We also bring in data sources from other AKN partners and other appropriate organizations.  All of this allows analysis to happen at scales that span the extent of the warehouse, with analysis and visualizations appropriate to the data coming in.



Analysis Database (Data Warehouses) 

Your Data in Our Database 

Keeping Your Data Secure 

Observations Visits 

Point Count Warehouse 
 Species             Sharing 

 Corvus corax    Level 3 

 Species             Sharing 

 Corvus corax    Level 3 

U
ser Access Control 
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Presenter
Presentation Notes
The Data Sharing Levels provide the rules for security on those data.  We manage those sharing levels at a very granular level in both the management database as well as the analysis database.  Changes you in the management data cascade into the analysis database.Users are identified and given levels of access based on the role they have in each project.  If you are a Leader in a project, you get access to all data in that project, regardless of data sharing levels.  If you are an unidentified member of the public, your access may be limited to specific summarized views or entirely restricted.



Example:  Migratory Shorebird Project and 
Pacific Flyway Shorebird Survey 

http://www.migratoryshorebirdproject.org/ 
http://www.pointblue.org/pfss  

400 observers 
5 years 
2 protocols 
150000 records 
37 databases 
2 warehouses  

Analyses: Counts, Abundance, Density, Richness –  
by Site, Habitat, Geopolitcal Area, Flyway   
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Presenter
Presentation Notes
Let’s look at 3 brief examples of how projects are using the AKN to ask questions at a local, regional, geopolitical and flyway level.MSP & PFSS – specific protocol and partnership for conservation of wintering shorebirds, counts done from Alaska to Peru. 14 conservation science organizations involved.   Project goals:1. Find out where shorebirds go in the non-breeding season (fall and winter), how many there are and how that changes through time.2.Evaluate which factors (e.g. development, contaminants, climate change) are influencing shorebird populations the most.3. Make science-based recommendations and take action to conserve and protect shorebirds and wetlands at the flyway to the site level, based on the information collected, compiled and analyzed from our shorebird population monitoring and research.

http://www.migratoryshorebirdproject.org/
http://www.pointblue.org/pfss


Example:  Sierra Nevada Avian Monitoring 
Information Network 

http://data.prbo.org/apps/snamin/  

75 observers 
6 years 
6 protocols 
500000 records 
5 databases 
1 warehouse 

Analyses: Counts, Abundance, Density, Diversity, Richness –  
by Transect, USFS District, USFS Forest 
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Presenter
Presentation Notes
SNAMIN – monitoring 150 spp across 9 USFS forests for 6 years with a single protocol.  Support of USFS forest planning process, including providing data on habitat response to fire and post-fire management.

http://data.prbo.org/apps/snamin/


Example:  Integrated Waterbird 
Management and Monitoring 

In development ?? users 
5 years (historical) 
historical + new protocols 
210000 records 
Database per refuge 
4 warehouses  
       

Analyses: Counts, Migration Curves, Bird Use Days, Habitat –  
by Mgmt Unit, Site, Refuge, FWS Region, JV Boundary, BCR, Flyway 
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Presenter
Presentation Notes
IWMM– specific protocol and partnership for waterbird management.  Newest node of AKN.  Historical data imported, will use data entry tools for birds, annual veg surveys and management actions.   Custom reports / visualizations specific to protocol.   Help to feed SDM process for real strong linkage to the Adapt step.  Goal to sustain migrating populations of waterbirds, using limited resources for refuge management more efficiently.



Sharing Data 

AKN Node AKN Node AKN Node 

AKN Tools & Data Center 

AKN Node 
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Presenter
Presentation Notes
Our vision is that when you go to a node and use a tool, you can access any appropriate data across the AKN for that node.



Seamless  
View 

Vision for Sharing Data 

17 

Sharing data effectively in closer to real time  
leads to better conservation decision. 

Web services Web services 

AKN Node AKN Node 

Node Tools 
& Data 
Center 

Node Tools 
& Data 
Center 

AKN Node AKN Node 

Node Tools 
& Data 
Center 

Web services 

request 

“National” 
Node 

Node Tools 
& Data 

Aggregator 

requests 
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Presenter
Presentation Notes
In fact, nodes work with specific tool and data centers.  We are working with projects like the “National Node” to help AKN data partners share data more seamlessly, which make more recent data available across a larger landscape to more people working on conservation problems.Web services are not new to the AKN – in the past, we used DiGIR, a standard for exchange of museum data exchange. BMDE (Bird Monitoring Data Exchange) provides a lexicon for describing bird observations – web services reduces the friction between organizations for sharing data.



Sharing Technology  

AKN 
Data 

AKN 
App CSV 

1. Get a copy of the data 
and bring it to your 
technology 

Your 
App 

R-Avian 

Your R 
Code 

Report 
2. Contribute your 
analysis to R-Avian for 
visualizations & reports 

AKN 
Tool 

Your 
web 
page 

3. Embed an AKN tool 
(such as histograms) into 
your website 

REST  
API 

Your 
web 
app 

4. Build web or mobile 
app that uses our REST 
API for direct access 

API 

API 

API 
U

ser Access Control 

Sharing technology more broadly reduces friction and 
leads to better conservation. 
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Presenter
Presentation Notes
You can use shared technologies is many ways to integrated with our tools.The simplest is to just go download a copy of the data and load it into your app.  This might be appropriate if you have a standalone modeling package you use.You could work with our quantitative ecologists and contribute your methods for analysis to the R-Avian package, allowing for others to use your R analysis.We’ve worked with organizations, like the Great Lakes Commission, to provide a tools that they integrate into their website so it looks like it’s part of them.Finally, if you are a sophisticated web developer, you can work with us to use our REST API that we use ourselves.All approaches are working with the same databases underneath, and are all subject to the same user access controls.



Data-intensive Management  
 

Collect 

Adapt 

Manage 

Analyze 
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Presenter
Presentation Notes
We’ve looked into this process of Data-intensive Management and how the AKN provides solutions in the Manage and Analyze quadrants.



Data-intensive Management  
 

Collect 

Adapt 

Manage 

Analyze 

• Partners in all areas of this process 

• Birds, wildlife and ecosystem 
conservation 

• Tools to help manage and analyze data 

• Regional, landscape, flyway  
scales 

• Skills to translate data into  
conservation decisions 

• In partnership with you 
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Presenter
Presentation Notes
We work in all 4 areas of this cycle and are focused on the same outcomes as you:  better decisions with the best-available science and data for better conservation outcomes.



• Explore our website  
• http://www.avianknowledge.net/ 

• Contribute through an existing region or a theme  
• http://www.avianknowledge.net/uploads/downloads/AKN%20Contacts

%20March%202013.pdf  

• Become a new node 
• http://www.avianknowledge.net/index.php?page=contact  

 
 

How do you get involved? 
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Presenter
Presentation Notes
Where to

http://www.avianknowledge.net/
http://www.avianknowledge.net/uploads/downloads/AKN Contacts March 2013.pdf
http://www.avianknowledge.net/uploads/downloads/AKN Contacts March 2013.pdf
http://www.avianknowledge.net/index.php?page=contact
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Thank you! 
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