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Abstract

This study focuses on sediment transport and surface change on Perseverance

grams
Dune. The area of research was Perseverance Dune. The goals of this research 5.04%
- - 1 t
project were to measure sand movement, wind and weather patterns, and MOISELTE W ————
analyze the results. Methods included erosion pins, sand samples, sand traps, Northern 0(g) 0(g) 134.93grams 14
1 1 . - 3.45% SE
and wind anemometers. Erosion pin data caught the largest changes during ture 12

week one. The sand samples revealed a common decrease in moisture content
over the three weeks. The sand trap data shows the most sand collection
happened during week three. The wind anemometers revealed the prominent
wind direction was SW and the fastest wind occurred in week three. This
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Figure 6: Weight and moisture content
of sand collected in sand traps.
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project is important to conclude the surface movement on Perseverance Dune. : S o :
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Introduction B e - It
Michigan dunes are influenced by wind and precipitation [1,2]. S plaosseleniin RIS ulindelicailis
H igher wind velocities create Iarge measurements of sand Figure 3: Perseverance Dune with mapped locations of equipment used to collect data. Figure 7: Wind speed and direction recorded by anemometers and vanes.
transportation [3]. Sediment moisture content Is dependent on rainfall Di :
[3]. This study focuses on how wind and moisture affect Results hISCUSSIO? " _ _ 4 durs y
Perseverance Dune. Multiple methods were used to obtain data and e sand e data shows th inst ch - The greatest changes on the erosion pins occurred auring week one
assess the developing dune and its relationships with weather and © Sant sampie data shows the gieatest change 1n surtace because this was when It was very rainy and over the next two weeks
sand movement. m0|stur_e occurred at pins E and F located near the bottom of the the sand dried up more. There was deposmon because the rain
dune (Figure 4). The data from the sand samples shows that the caused the sand to compact which is why the measurements were
Study Objectives molisture decreased at each pin over the three weeks, except larger the first week. A major difference in moisture content can be
. . moisture stayed generally consistent at pin E (Figure 5). seen at pin E which is located on the north-east part of the dune where
1. To assess the current conditions of the developing dune The sand trap data showed that during the third week, the traps a lot of water accumulates.
:23' io measure sand movement and surface changes for three weeks collected the most sand (Figure 6). The wind data showed that the The sand traps collected the most sand during week three because it
. To measure wind and weather patterns for the same three weeks orominent direction of wind came from the SW, and the fastest was the windiest during this week The wind picked the third
4. To analyze the results for relationships between wind/weather and : : : - J ' PICKEC Up on e tnir
wind gusts occurred durlng the third week (Flgure 7) week because a storm came through_
sand movement.
Differences in Erosion Pins Measurements _
Study Area & Conclusmn_s - | |
. . s Through measuring erosion pins and moisture content it was shown
F'e.l d res_earch took place on the Persevgrance une at CaIV|_n . that more erosion and moisture was found near the bottom of the
Unlv_ersny (Flgure§ L2) '_I'he _surroundmg area of the dune Is a_lso i dune. Through weighing the sand in sand traps, it was shown how
considered for the impact it might have on the dune. The dune ison a ‘ | | o much the sand was moving during our study. Through measuring
downward slope of grass. P i s puanlinufues | | 202124 23 24 45 |5 27 2 | 0313233343536 3738 39 w0 41 42 wind speed and direction, it was shown that winds pick up around
. times of a storm. With this new knowledge our data can be used Iin
years to come to observe how Perseverance Dune may or may not be
progressing.
Figure 4: Measurements of erosion pins on Perseverance Dune taken over three weeks. AC kn OWI edgements
We would like to thank Calvin University for offering the class and providing

Percent Moisture Content of the space for the dune. Also, thank you to Peter Duimstra for guiding us and
Samples giving great insight through our research, and Dr. Deanna van Dijk for
providing us with great input throughout the study. Lastly, we would like to

Figure 1: Aerial image captured by drone of A 'F|‘gure 2‘ lSand movement res.évarchers from left thank the MiChigan Space Grant Consortium for their funding for our research
Perseverance Dune and its surrounding area to right Emma, Hailey, Peter, Michael and Derek which allowed us to study on our dune.
Methods

Works Cited

There were Tive methods _U_SGd to Complete OUI_’ resea_rch prOJeCt' Ve 1] Davidson-Arnott, R.G.D., and M.N. Law. 1996. "Measurements and Predictions of Long-
documented current conditions on the dune with taklng photos and i1 s ) Eed B d ] kel § e ] EEEe | . Term Sediment Supply to Coastal Foredunes." Journal of Coastal Research, 12 (3), pp. 654-63.
Collecting Sand Samples for moisture Content analysis (Figure 3). We D 2: LandSberg, H., and A.N. Rlley 1943. "Wind Inﬂuences on the Transportation Of Sand OVer a

) X Michigan Sand Dune." Proceedings of the Second Hydraulics Conference: June 1-4, 1942. lowa
used sand traps to measure sand movement and erosion pins to e Sl St Ufersiog o o, [, S7-57,

measure surface Changes_ We used wind vanes to see how the weather "22.0¢t B29-0ct  S-Nov [3] Hugepholtz, C.H., and S.A. Wolfe. "Morphod_ynamics and Climate Controls of Two
i Aeolian Blowouts on the Northern Great Plains, Canada." Earth Surface Processes and
affected the dune during our study.

Landforms, vol. 31, 17 May 2006, pp. 1540-55.

Figure 5: Moisture content of the sand over three weeks of field work.



