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Abstract

There have been a series of studies on the effectiveness of planting vegetation to
stabilize dunes, but how well does this management technique restore the natural
dune environment? On coastal dunes, Ammophila Breviligulata is often planted as a
management technique to slow dune advance. This study investigated the stability of
North Beach dune, Michigan, and compared the natural and planted communities.
Dune stability over ten years was evaluated by finding the advance rates using
monitoring posts, and the change in vegetation cover using aerial photographs. The
vegetation was measured to compare height, health, and percent cover between the
planted vegetation on the upper windward slope, and the natural vegetation at the
ower windward slope. From 2006 to 2016, stability has been established, as indicated
oy the vegetation, which has covered most of the bare sand, and advance rates that
have slowed. The planted community remained a single species, while the natural
community contained a greater number of species. The results indicate planting
Ammophila Breviligulata is successful in establishing stability, but rehabilitating plant
communities requires more than ten years to restore species diversity.
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As in other parts of the worId some Lake Michigan dunes are in danger of
being damaged or destroyed because of the increase in tourism [1], which
© results in an increase of trampling [2]. Some of these dunes have been
planted with Ammophila breviligulata (Figure 1) as a rehabilitation effort
since it is an early colonizer and very effective at stabilizing dunes [3]. As
opposed to other environments, monoculture plantings on dunes are
. effective in rehabilitation projects [4]. Our study investigated the
‘effectiveness of planting vegetation as a management technique in restoring
the natural dune environment and the stability of a Lake Michigan dune.
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" | The objectives for the study were to:

~ 1) Measure the change in vegetation cover.

~ 2) Study dune advance rates.

¢ 3) Compare the vegetation characteristics between the planted and natural |

}4 communities.
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North Beach dune is Iocated in Ferrysburg, Michigan (Figure 2). A 2004

" study found the dune was advancing towards the only road connecting a
!'!. residential area to the local town [5]. Due to this threat, extensive

' management efforts were implemented between 2005-2008, one of which
" ' was the planting of A. breviligulata.
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Figure 2) North Beach dune with Lake Michigan to the west. The road running south of the dune ‘

provides the only access to over 300 homes.
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Changes in vegetation cover were measured by comparing ground and aerial photos (Table 1). Dune
advance rates were measured relative to previously installed monitoring posts. Vegetation
characteristics were measured using quadrats and transects within selected zones on the dune

(figure 3).

Objective

Methods

Compare ground photos
from 2008 to 2016.

Variables

Legend

© Quadrat

wm— Transect

Percent cover of
vegetation on the
windward slope

Measure the change in
vegetation cover M —
Compare aerial photos from
2005 and 2014.

Measure the distance of the
slipface edge from posts.
Compare dune edge
positions from 1997 to

Study dune advance
rates

Dune edge positions

Dune advance rate

present.
Compare vegetation Plant height Measure average tallest
characteristics between plant in a 0.5m? quadrat. o -
the natural and planted Species present. Count the number of species -"‘-1

communities. within a quadrat.
Rate the vegetation on a 1-5

scale.

Plant health

Meters

Figure 3) North Beach dune was divided into a grid of 9
squares on the windward slope and numbered by zone to
allow for randomization in the data collection.

Table 1) Methods and variables measured for each objective.
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| Ground photos show the vegetation cover increased by 23% on the windward slope of the dune
”3 from 2008 to 2016 (Figure 4). Aerial photos indicate an increase of 54% vegetation cover from 2005

to 2014.
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Since planting A. brev. in 2005, the dune advance rate has decreased. Due to
dune inactivity, leaf litter and surface reworking make dune position difficult
to measure (Figure 7). This likely produced the variability in Figure 5.

Although there is variability in the change in vegetation cover between
aerialand ground photo measurements, the trend of the data indicates
planting A. brev. on North Beach dune (figure 8) is effective at rehabilitating
disturbed sites. The increased vegetation cover would slow dune advance.
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Figure 8) September 2009, planted A.
brev.

Figure 7) Ledf litter at the base of the
slipface.

Between the natural and planted communities, the vegetation

naracteristics differed only slightly in height and health. Species diversity
nowed a trend in which planted vegetation remained a single species while
ne natural community included three species. These results are consistent

rehabilitation technique [6].

Conclusion

Dune advance rates and changes in vegetation cover indicate planting A.
brev. is successful in establishing dune stability, but rehabilitating plant
communltles requires more than ten years to restore species diversity.
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e ' Based on dune advance rates and changes in percent cover, it is

\

' recommended to plant A. brev. to stabilize disturbed dune surfaces. To

Flgure 4) The vegetation cover on North Beach dune has changed from 68% in 2008 to 91% in 2016 based on
ground photos. Aerial photos indicate a change from 14% in 2005 to 68% in 2014.

Measurements indicate North Beach dune
advanced from 1998 to 2004 (Figure 5).
Between 2004 and 2008, advance rates
decreased to 0 m/yr. Since 2008 the dune
advance rate has remained relatively stable.
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Figure 5) Advance rates of North Beach dune in three stages: an |
increase in activity until 2004, a period of decreasing rates until
2008, and inactivity from 2008 on.
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The measurements of the vegetation (Figure 6) reveal there is a difference of 13cm from the f

the slipface, compared to 2 in the mixed communities and 3 in the natural vegetation.
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tallest average plant to the shortest. In all measured locations, plant health and species were low, f
with health ratings from 1 to 3. Only one species was found among the planted vegetation and on /‘
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restore species diversity, either more time is required or more species
should be introduced.
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