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ABSTRACT 
 

Multi-decade environmental monitoring is necessary to understand many 
of the effects of anthropogenic activities, yet the success of long term 
monitoring programs has been limited and sporadic. In this thesis, I attempted 
to demonstrate the strengths of participatory approaches and locally-relevant 
environmental indicators as one solution to long term monitoring. In Chapter 1, 
I described the limited success of long term monitoring to date, and outlined 
the current understanding of best practices in monitoring. In Chapter 2, I 
analyzed the impact of participatory approaches, together with innovative 
portable digital technologies, in a sample of publications and case studies 
describing environmental monitoring programs. I found the use of digital data 
entry can increase a program’s management relevance while participatory 
adaptive monitoring, i.e. the collaborative definition of program questions, 
objectives, conceptual models, and approaches, improved program 
sustainability. I applied these principles in Chapter 3 by monitoring the 
environmental determinants, and cyclicity, of muskrat (Ondatra zibethicus) 
population dynamics in the Old Crow Flats (OCF), Yukon. I interpreted local 
ecological knowledge (LEK) in the development of questions, conceptual 
models, and interpretation of results. I found that LEK identified advancing ice 
phenology as a concerning source of environmental change, Landsat imagery 
confirmed 0.26 days/year of more open water over the past 31 years, and aerial 
and field surveys found a negative association between the open water season 
and muskrat densities. In Chapter 4 I compiled 219 time series of up to 8 years 
of muskrat abundance in the OCF to describe the first traveling wave of 
abundance in muskrats. Using spatial patterns of landscape resistance to 
muskrat movement, genetic relatedness, and population synchrony, I found this 
wave was likely caused by a combination of landscape obstacles and 
directional dispersal. In Chapter 5, I identified a parallel indicator that is 
locally-relevant for Ottawa, recreational ecosystem services on the Rideau 
Canal Skateway, and projected the availability and use of those services under 
warming. I found Ottawa’s ice phenology to be shifting twice as rapidly as Old 
Crow’s (0.5 days/year), and found this to be linked to an accelerated decline in 
the use of this cultural ecosystem service. Whether they be ice or animal, for 
most people the most recognizable and memorable forms of environmental 
change will occur in locally-relevant indicators. These indicators are the ‘low 
hanging fruit’ of environmental monitoring; with little resources they can form 
the basis of monitoring programs that stand the test of time. 
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