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Participatory Citizen Science Delivers the 
Data for Informed Local Decision-making 

and Watershed Stewardship  
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NH Lakes Lay Monitoring Program 
  

Approaching Four Decades of Collaboration 
 between UNH and NH Communities 

 

A Model of “Participatory Research” and 
Community Empowerment 
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Model Program 
•  Helped establish similar programs 

 in 25 states and 7 countries. 
•  Highlighed often in Volunteer Monitor 
•  Received technical achievement 

 award from the North American 
 Lake Management Society 

•  Cited in agency publications 
•  Contributor to the USDA-NIFA 

Coop. Ext. Volunteer Monitoring 
Facilitation Project: 
www.usawaterquality.org/volunteer/ 
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•  Baseline monitoring for long-term trend detection. 
•  Locate problem areas and “hotspots”. 
•  Provide unbiased data for informed watershed  management 

decisions. 
•  Perform cost-effective watershed assessments. 
•  Develop improved protocols for citizen monitoring. 
•  Conduct participatory research that addresses concerns of 

participants. 
•  Provide sufficient data to utilize high tech analysis tools  

NH Lakes Lay Monitoring Program 
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Low Tech Data 
Gathering 
Approach 
(Initially) 
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•  Poorly designed development projects rejected 
•  Sewer bonds past 
•  No rafting zones approved 
•  Sensitive lake and wetland areas protected 
•  Highway road drainages mitigated 
•  Landscaping practices improved 
•  Data used to justify qualification for state/

federal assistance 

Communities Better Informed on Local Issues 

Program Outcomes 
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Participatory Research 

•  Involves community members in the design and 
implementation of research projects. 

•  Research processes and outcomes should benefit 
the community. 

•  Community members should be part of the 
analysis and interpretation of data and should have 
input into how the results are distributed. 

•  Productive partnerships between researchers and 
community members should be encouraged to last 
beyond the life of the project.  
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Modified from Wilderman 2007 and Cooper et al 2007 

Citizen Science Models 



Participatory Citizen Science for Informed Decision-making and Stewardship..…..  



Participatory Citizen Science for Informed Decision-making and Stewardship..…..  
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UNH Motorboat Studies 
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Fish Condition Study 
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Gaining Clarity on 
Water 
Transparency 
Measurements 
University of New Hampshire 
Dept. of Resources Economics 
Lakes Lay Monitoring Program 
NH DES VLAP Program 

3 Foot loss of transparency = 
15-25% loss in property value! 
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Without View Scope: 
 Lose deep Secchi sensitivity and 
precision 

SD Transparency Readings under a Clear Sky
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BMPs: Are they working? 
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Watershed and In-Lake Natural Resources Inventories 

Bottom-up Approach 

First 
multijurisdictional 
management plan to 
incorporate in-lake 
and shoreline 
resources of local 
concern, current 
water quality and 
assimilative 
capacity. 
 
Provided to local 
decision-makers for 
use when reviewing 
development 
proposals.   
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Squam Lake: Complicated Bathymetry Creates 18 Sub-basins 
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TributarySampling / 
Nutrient Budgets 
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 Source: Schloss and Craycraft 2013 modified and expanded from Reckow et al 1980 
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Low Resolution Attributes: 
Existing Water Quality Concerns- 
Tributary 
Existing Lake Water Quality or In-
Lake Concerns 
Medium Resolution Attributes: 
Road and Stream Density 
Variable Width Riparian Zone 
Extent 
Average Subwatershed Slope 
  

Integrated Critical Watershed Analysis  
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High Resolution 
Attributes: 
•  Steep Slopes 
•  Highly Erodible and 

Constrained (poor for 
septic/development) 
Soils 

•  Development 
Intensity 

•  Agricultural Activity 
 

Integrated Critical Watershed Analysis  
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Subshed TP Export by Landcover 

 

Subshed TP Export by Lancover Group
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•  Option to subsample CHL filters and collect 
whole water samples for microcystin toxin 
analysis 

•  Will continue to profile for cyanobacteria 
during UNH CFB trips and report to NH 
DES 

•  GIS mapping of cyanobacteria (CB) 
distributions 

•  Core sampling to discover if  
CBs/toxins occurred historically   

Volunteer Cyano Monitoring Participatory Science 
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Major Survey Objectives 

 
Is lake monitoring information 

reaching local decision-makers and 
citizens? 

 
Do monitoring programs influence 

policies and stewardship in lake 
communities? 
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Do	
  any	
  of	
  the	
  local	
  decision	
  makers	
  listed	
  above	
  ac5vely	
  request	
  your	
  or	
  your	
  
lake	
  associa5on’s	
  input	
  in	
  the	
  decisions	
  that	
  affect	
  your	
  lake?	
  	
  	
  (90	
  respondents)	
  
	
  

YES	
  

NO	
  

YES	
  

Don’t	
  Know	
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Are you satisfied with how your decision makers respond to water quality and 
lake conservation issues? (93 respondents) 
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Screenshot of analysis of open-ended question, asking for examples of when 
decision makers had actively requested lake monitoring data and information  
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Results:  Community Capacity 

•  More than half of respondents monitored with other programs  
•  More than half said they mentored their lake communities in 

some way 
•  About half said their involvement with lake and conservation 

issues increased as a result of their participation in the monitoring 
programs. 

•  Responses indicated that lake monitoring data instilled 
confidence when approaching decision makers by giving 
credibility 

•  About one-third of respondents said they first became active on 
issues with local government during or after their monitoring 
experience.  
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Communication is key to maintaining volunteers  
•  Timely Feedback 
‒  How are they doing? 
‒  What have we learned? 
‒  What stories do the data tell? 

•  How they are making a 
difference 

•  Offer opportunities for monitors 
to network 

•  Provide support so they can 
report out results 

•  Recognize long-term 
commitments 
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Key Elements 
•  Know the realities and 

motivations driving your 
participants 

•  Quality assured methods –lab and 
field 

•  Capture the ‘local’ knowledge 
•  Citizen engagement  in all aspects 

of the research process 
•  Participants present results of 

efforts 
•  Provide feedback and keep them 

challenged 

 

Outcomes 
•  Increased Spatial and 

Temporal Data Collection  
•  Cost effective research 

partnerships 
•  Participant empowerment 
•  Community capacity 

building 
•  Informed local decision-

making 
•  Proactive  resource 

protection/advocacy 

Lessons Learned 
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Invite everyone to the table from the start of the 
collaboration to insure buy-in 

Even the perceived “Bad Dogs” 
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Hurricane Irene Hits NH on 8/28/2011  
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Pre and Post Hurricane Irene Water Clarity 
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Executive Level Support: 

Climate Change 
Water Sustainability 
Citizen Science/Crowd Sourcing 
Open Source Data  
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Let’s Get To Work: 
 
Funding Sustanability 
Building Technical Capacity 
Defensible Data 
Method/Data Compatibility 
Traditional Knowkedge 
Data Management and Visualization 
Trust / Buy-in 
Community Empowerment 
Use of Data : Local/Provincial/Federal 
 
 
 
 
 
 


