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Abstract Discussion

Throughout the dunes observed in this study, sand fences are
clearly causing intended effects, but more times than not the
fences have unintended effects as well. Sand fences are
Intended to misdirect human traffic in some areas, but are

Many sand fences are present on Lake Michigan dunes but little scientific
research has been conducted on their true purpose and effects. This study
Investigates intended and unintended effects of these sand fences on dunes in In each park, we measured the characteristics of sand
West Michigan, USA. Our group conducted numerous studies in the fall of - - J—

2015 at four different Ottawa County Parks. We measured the heights of fences (Flg. 2) mCIUdmg'

fences above the sand level and the slope of the dune. We also GPS mapped * Location, Ifength and presence of unmanaged trails by Figure 2: :mldntentl(.)ga”y Caduzmg “ghtly tr:lﬁICkEd _paths nggh have
sand fences in our study sites and took numerous in-depth photos and GPS mapping Research team ead to widespread destruction o v_egetatlon._San_ ences are
depositional/porosity ratings. After all of this data was taken, analysis « Deposition near the sand fence (custom ranking scale) at Mt. Pisgah. also most effective when installed in areas with little to no

provided us with various correlations between variables studied. We found vegetation, and will be ineffective in depositing sand when

« Damage to fences (custom ranking scale)

sand fence quality was directly related to the amount of deposition of sand _ - T

behind the ?ence.yThe Iocationyof the fences throughout thepdune * Slope an_gle measuremenjfs of the d_une face beside the placed in Stab.le’ vegetated ?reas' Tl}_? dama%e |an|ct_e d O? tI:] ©
environment also affected deposition, particularly the amount of vegetation fence using a compass with an inclinometer fences by various external acto_rs a eCteq the porosity ot the
around the fences. Our findings will provide dune managers in west « Porosity (custom ranking scale). fences and the value they have in preventing human traffic

Michigan with information to better manage the dunes near Lake Michigan. and deposition_ The ideal fence porosity for maximum

prevention of wind erosion is between 30% and 60%

[2,3]. Damaged fences, such as the ones we observed, lose
porosity, and therefore are rendered less effective in their
ability to prevent erosion on the dunes. The damage to fences
also affects human traffic, as damaged fences are much more
likely to be traveled through, which could result in even
greater damage to the fence, which affects the vegetation and
dune overall. The fences observed in our study were
weathered, damaged, and placed in areas which caused them
to cause unintended effects on the dunes.

Introduction

Sand fences play a large role in human management of coastal
dunes [1], and they are commonly used on the dunes of the
Lake Michigan coast; however these effects have not been
Investigated in Michigan. Sand fences are installed in order to
preserve the environment by controlling the flows of water,

A total of 32 sand fences were studied: 2 in Tunnel
Park, 9 on Mount Pisgah, 14 on North Beach Dune,
and 9 in Kirk Park.
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air, sediments, people, and animals, but they do not always * Location of sand fences affect human accessibility

cause the dunes to change naturally as they should [1]. Our and create trails on the dunes.

study investigates the effects of sand fences on the The two main purposes of sand fences are to prohibit Conclusions

surrounding dune environment at West Michigan sites. access to certain parts of dunes to prevent destruction

Our study objectives were: of vegetation and to trap sand for dune stabilization.

- To document and map sand fences on the dunes of Lake However, a strong correlation between the location of _ _
Michigan in parks in Ottawa County the sand fences and the unmanaged trails on the dunes Our results found from our four different study sites that

. . fences are commonly used to control human access, as well as
was observed. Many times throughout our study sites, control sand. Although most of the effects of the sand fences

alternative human pathwa_lys appeared to have been a @ we observed were positive, there were many unintended
byproduct of the installation of sand fences, appearing B \ AR S0 consequences. Some of these consequences included broken

. VR - esri o .
through or around the fences (Fig. 3). E—— " e o ; ©trails i1 Kirk Park Rec down fences, misdirected human traffic, and the absence of
i ... igure 3: map of the sand fences and unmanaged trails in Kirk Park. Re o
Stu dy Area » Sand fence location affects sand deposmon. lines represent sand fences, purple lines represent unmanaged trails. sand deposition. We strongly feel that from our study local

Observed sand deposition ranged from 0 cm to 69 cm. S _ _ dune managers will be able to use our data to better manage
. .  Sand fences are prone to damage, affecting effectiveness. : :
Sand fences in unvegetated areas had more deposition P g g fences and in turn help the Ottawa County dune environment

_ In our study we found that 50% of the fences were heavily as a whole.
than tences In vegetated areas. Sand fences placed near damaged, 32% were lightly damaged, and 18% were new.
pa_rkmg IOt? also showed signs of lesser deposition 83% of all the fences observed were damaged (Fig. 4 and 5).
North Beach Park i 4 (highest height 48.5cm). The damage inflicted on the fences affected the porosity of

‘ i the fences and the value they have in preventing human

traffic. 85% of the sand fences had a porosity of

- To compare characteristics of sand fences at each site
- To determine the intended and unintended effects of the
sand fences on the surrounding dune environment.

We chose four Ottawa County Parks on the east shore of Lake
Michigan for our study (Fig. 1).
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