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Monitoring Landscape Dynamics on Isle Royale

Importance

Disturbances are distinct changes in vegetative cover
caused by wind, fire, pathogens (disease-causing
organisms including insects, bacteria, and fungi), and
other factors. Though sometimes unsightly, disturbance is
an important part of how ecosystems function because H : ck 2 & »
the changes can affect animal movements, the e A : j
composition and diversity of plant communities, water
quality, and the carbon cycle.

Monitoring disturbances through time provides valuable
information regarding the type and extent of historic
changes on the land and how those compare to present
and future conditions and trends. In addition, park
managers can assess disturbance patterns outside the
park boundary that could affect the park.

Status and Trends Tree mortality due to forest pathogens is a prime example of landscape disturbance.
NPS photo/Paul Brown

Disturbances in and around ISRO during a six-year

period (2003-2008) were delineated using a combination of satellite imagery and high resolution aerial photos. A computer

program known as LandTrendr analyzed the imagery to track vegetation changes in the park and on the nearby Canadian

mainland. We identified the disturbance agent (fire, flooding due to beaver activity, forest pathogens, blowdowns, and—on the

mainland—logging and development) for each disturbance, the year of occurrence, and starting and ending vegetation classes.

LandTrendr was used to identify apparent disturbances, after which high resolution air-photos were used to confirm evidence

of a disturbance, validate whether the disturbance occurred, and what caused it.

Summary analyses showed that forest harvest was the major disturbance agent in Canada, while disturbances inside the park
were most often caused by forest pathogens, beaver, or blowdowns. Not surprisingly, the analysis area in Canada experienced
much more disturbance than inside the park (Figure 1). In fact, a pathogen-induced die-off of trees in 2003 (see photo) is the
only significant disturbance that occurred in the park during the period. In the remaining years of the analysis, less than 0.01%
of the land was disturbed between 2004-2006, and no disturbances were present in 2004 and 2008.
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Management Implications =3 Canada

Identifying and quantifying disturbances on Isle Royale and .

beyond its shores provides the context necessary to understand g

the outside forces that can influence or affect the park’s natural 32 4 |

resources. For example, knowing where large clear-cuts are E

occurring in Ontario gives an indication of when and from where &

animals such as moose, wolves, and possibly lynx may be .2 0.4 1

dispersing into new territory. This work has also outlined areas 8

of mortality inside the park due to forest pathogens, which can g

lead to fuel-loading, or the build-up of burnable material. This 0.2 1

will be important information in the event of future wildfires.

We will repeat this analysis every six years, incorporating 2009- 0.0 — , y ' , '

2014 data in the next cycle. 2003 2004 2005 2006 2007 2008

Year
Figure 1. Percent of land disturbed by year and analysis area.

For more information: http://science.nature.nps.gov/im/units/GLKN/monitor/landuse/landuse.cfm 3/2011
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