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Introduction  

Photo credit-  NOAA 

Photo credit-  NOAA 

Sound Decisions are based on 
the provided information 

Source: http://thequeentonie.com/tag/soul/ Source: http://blog.sqlauthority.com/2013/10/28/big-
data-various-learning-resources-how-to-start-with-big-
data-day-20-of-21/ 



Can anyone afford to independently 
collect, manage, analyze, and archive all 

the information they need?  
 

 
Not likely. 

 
But if goal is to gather enough scientifically sound 

information to adequately assess results & make decisions 
about future work, how do they get the information? 

 
 



In Order to Make Progress 

• We, as a community, need more data 
• Types of data: 

– Complementary 
– Increasing your sample size 

Need 
more 
data! 

Source: https://www.brandwatch.com/2014/08/more-and-more-data-dev-blog/  
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How can we, as a group, collect,  
manage, analyze, and archive all the  

information we need? 

Collaborate & coordinate on data  
o Knowledge of who is doing what where 
o Common definitions 
o Consistent documentation 
o Common data storage platforms 
o Data exchange and sharing agreements 
 

 
 



ACOE NPCC 

BLM OWEB 

BPA PSMFC 

CDFW USBR 

Colville Tribes USFS 

CRITFC USGS 

EPA WDFW 

IDFG WA ECY 

NOAA WA GSRO 

NWIFC 

PNAMP provides a forum to 
enhance the capacity of multiple 

entities to collaborate 
to produce an effective and 
comprehensive network of 

aquatic monitoring programs in 
the Pacific Northwest based on 

sound science designed to inform 
public policy and resource 

management decisions. 

http://www.bpa.gov/
http://www.nwifc.wa.gov/
http://www.psmfc.org/
http://www.reo.gov/monitoring/watershed/
http://www.usgs.gov/
http://wdfw.wa.gov/
http://www.oregon.gov/OWEB/MONITOR


Online tool development to 
support project design and 
documentation   
 

www.MonitoringResources.org  
• Monitoring Methods 
• Monitoring Explorer 
• Sample Designer & Site 

Manager 
 

Monitoring Resources Webtools 

http://www.monitoringresources.org/


Data Management Life Cycle 



More Questions Than Answers 

• How do I upload a list of proposed sample 
locations? How do learn about  and download 
regional master samples?  

• How do I draw a spatially balanced sample? 
How do I document study design?  

• How do I know how people are collection 
data? How do I document my data collection?   

• How do see where and what data others  have 
collected ?  
 
 





Implementation 

Map Viewer 

Design Design 

Protocols and 
Methods 

sites 

design 

methods 

Monitoring 
Resources is a 

suite of  
integrated tools  



Monitoring Resources Can Help us 
Discover Data in a Couple Ways: 

 Getting more of the same 
data  

Finding complementary 
data 

http://verisma.com/news/implementing-roi-enterprise-wide-like-herding-cats/ http://clipgid.com/peanut-butter-and-jelly-cartoon.html 



Another Way to Look at This: Funding 
Getting more of the same data  Finding complementary data 

http://verisma.com/news/implementing-roi-enterprise-wide-like-herding-cats/ http://clipgid.com/peanut-butter-and-jelly-cartoon.html 

Funding Agencies fund 
multiple entities to apply the 

same protocol to different 
areas: 

Ex. EPA National Rivers and 
Streams Assessment and 

Columbia Habitat and 
Monitoring Program (CHaMP) 

Funding Agencies fund 
multiple entities to collect 
different data, sometimes 
in the same area. This can 
lead to collaboration and 

complementary data being 
collected by the 

practitioners and the 
funders. 



Getting more of the 
same data  

Finding complementary 
data 

http://verisma.com/news/implementing-roi-enterprise-wide-like-herding-cats/ http://clipgid.com/peanut-butter-and-jelly-cartoon.html 

Columbia Habitat and 
Monitoring Program 

(CHaMP) use case study 

Monitoring Resources Can Help us 
Discover Data in a Couple Ways: 



Case Study: Columbia Habitat Monitoring 
Program (CHaMP) 

Option One: Multiple entities using one protocol 



Option One: Multiple entities using one protocol 



Option One: Multiple entities using one protocol 



Option One: Multiple entities using one protocol 

These different projects are 
applying  the one CHaMP 
protocol  



Implementation 

Map Viewer  

Design  Design 

Protocols and 
Methods  

sites 

design 

methods 

Monitoring Resources 
is a suite of  

integrated tools  

Option One: Multiple entities using one protocol 
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Implementation 

Map Viewer  

Design Design  

Protocols and 
Methods  

 

sites 

design 

methods 
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Implementation 

Map Viewer  

Design Design  

Protocols and 
Methods  

 

sites 

design 

methods 

Option One: Multiple entities using one protocol 



 
See all program sites on the same map  

  

Option One: Multiple entities using one protocol 



 
Get a summary of who, what, when & how 
  

Option One: Multiple entities using one protocol 



Multiple Entities Using the Tools to Implement  
One Protocol 

• Promote collaboration to increase sample size  
• Consistent documentation  
• Improved access to metadata  

– Protocols, methods and study design  

• Documentation is accessible by multiple entities  
• Persistent Documentation  
• Downloadable information including shapefiles, 

.csv files of sample design and field manuals  
 



Monitoring Resources Can Help us 
Discover Data in a Couple Ways: 

 Getting more of the 
same data  

Finding complementary 
data 

http://verisma.com/news/implementing-roi-enterprise-wide-like-herding-cats/ http://clipgid.com/peanut-butter-and-jelly-cartoon.html 

Data Discovery: 
Finding practitioners 
working in your area 

that may have 
complementary data 



Stop Relying on Chance to Collaborate 

You can run into each other 
at the stream 

Or, 
You can miss opportunities 

Option Two: Multiple entities using multiple protocols 

http://stock-clip.com/video-footage/to+meet+each+other/10 

 



Use Monitoring Explorer to Discover 

Option Two: Multiple entities using multiple protocols 

Who, What, When, Where and How 
Increase collaboration and coordination chances 



Option Two: Multiple entities using multiple protocols 

• See your program and other regional programs 
• Perform searches and download site information for sites that meet 

search criteria  
• Search based on: monitoring type, location, user created bounding 

boxes, common regional GIS Layers   



Complementary data  
Ecosystem questions require more data types 

Option Two: Multiple entities using multiple protocols 



Data Discovery 

39 

Option Two: Multiple entities using multiple protocols 



Who, What, When, Where and How…  

Multiple program’s sample location data on the same map 

Habitat 
 
Water Quality 
 
Habitat 
 
Habitat 
 
Fish 

Option Two: Multiple entities using multiple protocols 



Map Viewer 

Protocols 
• Background  
• Methods (Step-by-step 

instructions)  
• Metrics/Indicators 
• Data Management Plan  
 

Monitoring Resources  

Organization  
Monitoring Program  
Data Repository  
 

Design 
Documentation   
 

Outside Systems (MMX)  
Location  
Visit Count  
Time Period of Visit  
 

Who, What, When, 
Where and How…  

Option Two: Multiple entities using multiple protocols 



Multiple Entities Using Multiple Protocols 

• Answer larger scale questions 
• Discover Data through the map viewer: 

Monitoring Explorer 

Source: http://www.penrillian.com/blog/software-
development/does-obscure-code-compromise-
security 



Monitoring Resources Can Help us 
Discover Data in a Couple Ways: 

Getting more of the 
same data  

Finding complementary 
data 

http://verisma.com/news/implementing-roi-enterprise-wide-like-herding-cats/ http://clipgid.com/peanut-butter-and-jelly-cartoon.html 



Image Source- www.brainchamber.com 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAYQjB1qFQoTCLai4YOegccCFcoqiAodCCQBew&url=http://www.brainchamber.com/2013/09/12/reset-bios-password-on-hp-elitebook/&ei=7T65Vfb3McrVoASIyITYBw&bvm=bv.99028883,d.cGU&psig=AFQjCNFUAEtCge9XRnMj2E8mdn2nr2Hodw&ust=1438290027213644


Monitoring Resources- Break on Through to the 
Other Side 

• Web Services 
• Monitoring Metadata 

Exchange (MMX) 

Source: http://www.ifish.net/board/showthread.php?t=218357 
 

http://www.ifish.net/board/showthread.php?t=218357


 Few organizations share location, site visit history, and protocol 
information in readily available, standardized machine readable 
formats 

 Result = Poor coordination 
 Solution = MMX 
 Standardize and share the 

who, what, when, where, 
and how of data collection 
efforts  

 Not talking about sharing 
raw measurements 

MMX 

Monitoring Metadata Exchange  
(MMX) 



Monitoring Explorer 

Data 
Provider 1 

Data 
Provider 2 Data User  

Speaking a Common Language  

Data 
Provider 3 

Data 
Provider 4 

Data 
Exchange 
Template 

Data 
Exchange 
Template 

Data 
Exchange 
Template 

Data 
Exchange 
Template 



 Offer web services to exchange information; stay up to date 
 Encourage use of bi-directional web services - content is dynamic; 

always up to date in both systems 
 

 

Web Services 



Integration   

49 

Partners Data 
Systems  

Partners Data 
Systems  

Site Manager Sample Designer 

Protocols  And 
Methods 

Monitoring Explorer 



Describe 
Manage quality  

Back up & 
Secure  

Plan  

Acquire  

Process 

Analyze  

Preserve   

Publish 
Share  

Plan  

• Search methods, protocols, designs, data 
repositories and Master Samples  

• Templates for documenting design,  data 
repositories, methods and protocols  

• Searchable map viewer showing, who is 
collecting what data where, when and how 

• Process for applying and documenting 
GRTS design  

• User categorized  information based on 
drop down lists 

Acquire 

• Template and review process for 
documenting new methods, designs 
and protocols  

• Ability to view attributes associated 
with  documented Master Samples   

• Searchable map viewer showing, 
who is collecting what data where, 
when and how 

• Process for applying and 
documenting GRTS design  

Preserve 

• Digital Object Identifiers (DOIs) 
• Web APIs 
• Free online access to the all the tools 
• List and links to Data Repositories 

Publish Share 

• Web APIs 
• Digital Object Identifiers (DOIs)  
• Free online access to the all the 

tools 
• XML code to exchange monitoring 

location data (MMX) 
• Searchable map viewer showing, 

who is collecting what data where, 
when and how 

• Citations for methods, protocols and 
designs  

• Tool to create ISO-compliant 
metadata records  and associated 
XML code  
 

How PNAMP’s 
Monitoring Resources 

Tools Currently Address 
the USGS Data 

Management Cycle  



How You Can Get Involved  

• Monitoring Resources is 
online and accessible by 
anyone 

• PNAMP and partners have 
developed exchange 
standards to help support 
Monitoring Resources   

• Trainings  
– Webinar Series starting in 

January  
– One-on-One trainings 

available (contact 
rscully@usgs.gov or 
kpierson@usgs.gov )  

mailto:rscully@usgs.gov
mailto:kpierson@usgs.gov


• Monitoring Resources is applicable across nation 
• Flexible framework: Multiple Landscapes and 

Monitoring types  
• More users = more robust tools 

Consistent Documentation For All 

52 
Source: www.albany.edu 

http://www.albany.edu/


Learn more at : 
www.pnamp.org  
www.monitoringresources.org 
 
E-mail: 
Pnamp.info@gmail.com  

http://www.pnamp.org/
http://www.monitoringresources.org/
mailto:Pnamp.info@gmail.com


Thanks to the PNAMP partners and all participants 
who have provided feedback on Monitoring 
Resources.  

Software development by Sitka Technology Group. 

Funding for tool development has come from Bonneville 
Power Administration & the Gordon & Betty Moore 
Foundation. 

54 
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Source: www.albany.edu 

http://www.albany.edu/
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