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 Landscape disturbances such as fire, windthrow, logging, and 
development influence how ecosystems function. These 
changes can affect animal movements, plant composition and 
diversity, water quality parameters, and the carbon cycle. 

 Monitoring landscape disturbances through time provides 
valuable information about historic disturbance regimes 
compared to present and future conditions and trends. In 
addition, park resource managers gain valuable knowledge of 
the disturbance patterns outside their park boundary, which 
they do not typically monitor due to limited resources. 

 The Great Lakes Inventory and Monitoring Network 
implemented the landscape dynamics monitoring protocol at 
Voyageurs National Park in 2009. Remote sensing data and 
technology are used to quantify and analyze landscape changes 
over time, identifying where, when, and how change is 
occurring in Voyageurs and eight other national park units. 

Status and Trends 

Disturbances in and around Voyageurs were delineated for six years (2002-2007), using a combination of Landsat satellite 
imagery and high resolution aerial photos. We employed a set of computer algorithms, collectively known as LandTrendr, in 
conjunction with a time series of Landsat imagery to track vegetation changes in and around the park. For each identified 
disturbance, the disturbance agent (fire, forest harvest, development, flooding due to beaver activity, or blowdown) was 
identified, the year of occurrence was determined, and starting and ending vegetation classes were assigned. LandTrendr was 
used to identify apparent disturbances, after which high resolution imagery (e.g., air photos) was used to substantiate evidence 
of a disturbance, and hence, validate whether the disturbance occurred. 

Summary analyses showed that disturbances outside the park were dominated by forest harvest, while inside the park 
disturbances were most often caused by beaver, blowdowns, or fire. Areas adjacent to Voyageurs, in Canada and Minnesota,  
experienced 10 and six times more disturbance, respectively, than inside the park (graph). 

Management Implications 

Identification and quantification of disturbances in the 
greater Voyageurs area allows park resource managers to 
view the locations of disturbances not only inside the park, 
but also on neighboring lands. This helps provide the 
context necessary to understand what outside forces may 
be exerting an influence on the park’s natural resources. 
For example, being able to see where large clear-cuts are 
occurring in Ontario provides information about how 
animals such as moose, wolves, and possibly lynx are 
moving into or out of the park.  

This work has also outlined areas of blowdown inside the 
park, which will provide valuable information regarding 
fuel loading in the event of future fire events.  In the long 
term, this work will provide a better understanding of 
disturbance pattern and frequency. 

Monitoring Landscape Dynamics at Voyageurs 

Fire is an important ecosystem function and a prime example of landscape 
disturbance. 

Amount of disturbed land (%) in and around Voyagers National Park, 2002-2007. 
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