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Abstract: Coastal erosion can be defined as the removal of 

material from the coast by wave action, tidal currents and/or the 

activities of man, typically causing a landward retreat of the 

coastline1. In this paper we studied about Coastal Erosion, 

Causes and Impact of Coastal Erosion. Coastal erosion is a 

mostly natural process; however, man-made structures such as 

piers and harbors can contribute to erosion due to restructuring 

of the natural environment. 

 

I. INTRODUCTION 

onsider a (still) more or less natural stretch of a sandy 

coast (so without any hard structures). A cross-shore 

profile of that stretch of coast, seen in seaward direction, 

consists out of the mainland or dunes at a level well above 

mean sea level (MSL), an often rather steep mainland or dune 

face, a beach and a shoreface.
2 

There are two types of Coastal 

Erosion which is given below 

Dune erosion: Dune erosion occurs when storm surge elevates 

waves higher on the beach, allowing them to attack and erode 

the coastal dune. As sand is removed from the dune, the front 

face becomes very steep, or scarpe.
3 

Dunes provide habitat for 

highly specialized plants and animals, including rare and 

endangered species. They can protect beaches from erosion 

and recruit sand to eroded beaches. 

Structural erosion:  Many coasts all over the world suffer 

from structural erosion. Seen over a number of years one 

might observe that the position of e.g. the waterline is shifting 

in landward direction. Often a gradient in the (natural) 

occurring longshore sediment transports is the reason of 

structural erosion. Structural erosion is quite different 

from dune erosion.
2 

A place where erosion of a cliffed coast has occurred is at 

Wamberal in the Central Coast region of New South Wales 

where houses built on top of the cliffs began to collapse into 

the sea. This is due to waves causing erosion of the primarily 

sedimentary material on which the buildings foundations sit.
4
 

 

II. CAUSES OF COASTAL EROSION 

 

There are many factor are there for cause of Coastal Erosion 

like natural  cause , Physical Causes and Human causes. 

 

Waves: Waves are the main cause of coastal erosion. waves 

striking a cliff face compress air in cracks on the cliff face. 

This exerts pressure on the surrounding rock, and can 

progressively splinter and remove pieces. Over time, the 

cracks can grow, sometimes forming a cave. The splinters fall 

to the sea bed where they are subjected to further wave action. 

The higher the wave energy, the higher the rate of erosion (all 

other things being equal). Wave energy is the result of three 

factors: the speed of the wind blowing over the surface of the 

sea, the length of fetch (i.e., the distance of sea over which the 

wind has been blowing) and the length of time that the wind 

has been blowing for. Corrasion or otherwise known as 

abrasion occurs when waves break on cliff faces and slowly 

erode it. As the sea pounds cliff faces it also uses the scree 

from other wave actions to batter and break off pieces of rock 

from higher up the cliff face which can be used for this same 

wave action and attrition. 

Transport gradient: One cause of natural coastal erosion is an 

increasing gradient in transport rate in the direction of the net 

transport. This can be due to gradients in the wave conditions 

at certain stretches, a curved coastline, or special bathymetric 

conditions. 

Loss of sand: the loss of sand inland due to breaching and 

over-wash of a barrier island and wind transport.  

Offshore loss during extreme wave and storm surge 

conditions. The high waves cause the bars to move seawards 

and the high storm surges also cause an offshore movement of 

sand due to non-equilibrium in the profile during the high 

surge. The loss of sand to an accumulative beach at the tip of 

a sand spit and into deep water at the leeward of the tip of a 

sand spit at the termination point of a littoral cell.  

Geomorphology: The geomorphology of the coastline will 

also affect the rate of erosion.  Geomorphology is defined as 

the science of landforms with an emphasis on their origin, 

evolution, form, and distribution across the physical 

landscape.  Geomorphologists seek to understand 

why landscapes look the way they do, to 

understand landform history and dynamics and to predict 

changes through a combination of field observations, physical 

experiments and numerical modeling. Geomorphologists work 

within disciplines such as physical 

geography, geology, geodesy, engineering 

geology, archaeology and geotechnical engineering. This 

broad base of interests contributes to many research styles and 

interests within the field. An understanding of geomorphology 

and its processes is therefore essential to the understanding of 

physical geography. A wider beach will cause more wave 
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energy to be lost due to friction before the waves can 

break. Shingle and pebbles will allow more water to infiltrate 

and cause more wave energy to be lost due to friction, while 

sandy beaches allow less infiltration and cause less friction 

and so allow for a higher rate of erosion. 

Protuding areas: The loss of material from a protruding area 

to one or two sides is a natural cause of coastal erosion. This 

typically happens at till/sandstone headlands and at the tip of 

deltas, which do not receive sufficient material from the river 

due to natural shifting of the river alignment.  

Geology: The geology of the coastline will also affect the rate 

of erosion. If the different rock types run parallel to the 

coastline (concordant), the sea will only be able to break 

through more resistant rocks in a few places. Often a gradient 

in the (natural) occurring longshore sediment transports is the 

reason of structural erosion. 

III. IMPACTS OF COASTAL EROSION 

 

Coastal protection of the shoreline is rarely required,  however 

in a few locations the dynamic shoreline has become a 

problem, in some cases a major and expensive problem, and 

in almost all of these cases the problem is related to human 

interference or encroachment on the shoreline. Coastal 

protection works, such as breakwaters, groynes, or seawalls, 

are usually built to guard against erosion. In doing so they 

harden the coast and reduce its ability to adjust naturally. 

Coastal erosion, which is the wearing away of coastal land or 

beaches, is mainly caused by the impact of waves along the 

shoreline. The shoreline is one of the rapidly changing coastal 

landforms. Shorelines are the key element in coastal GIS and 

provide the most information on coastal landform dynamics. 

Therefore, accurate detection and frequent monitoring of 

shorelines are very essential to understand the coastal 

processes and dynamics of various coastal features. 

Nevertheless, the researchers and engineers have been 

studying the several levels of the increasing complexities of 

wave information from offshore to near shore, the role of 

different technology strategies have always been helpful in 

drawing important conclusions and also to make their job 

easier. 

 

 

IV. COASTAL EROSION CONTROL STRATEGIES 

 

Hard-erosion controls:  Hard-erosion control methods provide 

a more permanent solution than soft-erosion control 

methods. Seawalls and groynes serve as semi-permanent 

infrastructure. These structures are not immune from normal 

wear-and-tear and will have to be refurbished or rebuilt. It is 

estimated the average life span of a seawall is 50–100 years 

and the average for a groyne is 30–40 years. 

Soft-erosion controls: Soft erosion strategies refer to 

temporary options of slowing the effects of erosion. These 

options, including Sandbag and beach nourishment, are not 

intended to be long term solutions or permanent solutions 

 

V. CONCLUSION 

 

On non-rocky coasts, coastal erosion results in dramatic (or 

non-dramatic) rock formations in areas where the coastline 

contains rock layers or fracture zones with varying resistance 

to erosion. Softer areas become eroded much faster than 

harder ones, which typically result in landforms such as 

tunnels, bridges, columns, and pillars. Coastal erosion has 

been greatly affected by the rising sea levels globally.  Also 

abrasion commonly happens in areas where there are strong 

winds, loose sand, and soft rocks.The review paper presents 

an overview of Coastal Erosion Control Strategies, Coastal 

Erosion , Coastal Erosion impact , causes of Coastal Erosion . 

  

REFERENCES 

 
[1]. Coastal Erosion - British Geological Survey UK Geohazard Note 

May 2012 www.bgs.ac.uk/downloads/start.cfm?id=2495 

[2]. Types and background of coastal erosion 
www.coastalwiki.org/wiki/Types_and_background_of_coastal_er

osion 

[3]. Coastal Change Hazards: Hurricanes and Extreme Storms 
www.coastal.er.usgs.gov/hurricanes/coastal-change/dune-

erosion.php 

[4]. http://www.coastalwatch.com/environment/4524/impact-of-
coastal-erosion-in-australia 

[5].  Oldale, Robert N. "Coastal Erosion on Cape Cod: Some 

Questions and Answers". U.S. Geological Survey. Retrieved 11 
September 2009. 

[6].  Willett, Sean D.; Brandon, Mark T. (January 2002). "On steady 

states in mountain belts".Geology 30 (2): 175–
178. Bibcode:2002Geo....30..175W. doi:10.1130/0091-

7613(2002)030<0175:OSSIMB>2.0.CO;2. 

[7]. Dean, J. "Oceanfront Sandbag Use in North Carolina: 
Management Review and Suggestions for Improvement" (PDF). 

Nicholas School of the Environment of Duke University. 

Retrieved 11 October 2013. 

[8].  Knapp, Whitney. "Impacts of Terminal Groins on North 

Carolina’s Coast" (PDF). Nicholas School of the Environment of 

Duke University. Retrieved 15 October 2013. 

[9].  "Coastal Hazards & Storm Information: Protecting Oceanfront 

Property from Erosion". North Carolina Division of Coastal 

Management. Retrieved 17 September 2013. 

[10]. An Overview of Geomorphology , Geomorphology and 

Geomorphologic Processes By Amanda Briney 

www.geography.about.com/od/physicalgeography/a/geomorpholo
gy.htm 

[11].  McPherson, M. "Adaptation to Sea-Level Rise in North 

Carolina" (PDF). Nicholas School of the Environment of Duke 
University. Retrieved 25 October 2013. 

[12].  Benda, Lee; Dunne, Thomas (December 1997). "Stochastic 
forcing of sediment supply to channel networks from landsliding 

and debris flow". Water Resources Research 33 (12): 2849–

2863. Bibcode:1997WRR....33.2849B. doi:10.1029/97WR02388 

[13].  www.npr.org/templates/story/story.php?storyId=129777507 

[14].  KUENZER, C., OTTINGER, M., LIU, G., SUN, B., DECH, S., 

2014: Earth Observation-based Coastal Zone Monitoring of the 
Yellow River Delta: Dynamics in China’s Second Largest Oil 

Producing Region over four Decades. Applied Geography, 55, 72-

107 

https://en.wikipedia.org/wiki/Seawall
https://en.wikipedia.org/wiki/Groynes
http://woodshole.er.usgs.gov/staffpages/boldale/capecod/index.html
http://woodshole.er.usgs.gov/staffpages/boldale/capecod/index.html
http://woodshole.er.usgs.gov/staffpages/boldale/capecod/index.html
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-2
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2002Geo....30..175W
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1130%2F0091-7613%282002%29030%3C0175%3AOSSIMB%3E2.0.CO%3B2
https://dx.doi.org/10.1130%2F0091-7613%282002%29030%3C0175%3AOSSIMB%3E2.0.CO%3B2
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/957/OceanfrontSandbags-JDean.pdf?sequence=1
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/957/OceanfrontSandbags-JDean.pdf?sequence=1
https://en.wikipedia.org/wiki/Coastal_erosion#cite_ref-Knapp_4-0
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/5182/Knapp_Whitney_MP.pdf?sequence=1
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/5182/Knapp_Whitney_MP.pdf?sequence=1
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/5182/Knapp_Whitney_MP.pdf?sequence=1
https://en.wikipedia.org/wiki/Coastal_erosion#cite_ref-N.C._Division_of_Coastal_Management_5-0
http://dcm2.enr.state.nc.us/Hazards/protect.html
http://dcm2.enr.state.nc.us/Hazards/protect.html
http://dcm2.enr.state.nc.us/Hazards/protect.html
https://en.wikipedia.org/wiki/Coastal_erosion#cite_ref-McPherson_6-0
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/958/mcpherson_MP_FINAL.pdf?sequence=1
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/958/mcpherson_MP_FINAL.pdf?sequence=1
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-20
https://en.wikipedia.org/wiki/Thomas_Dunne_(geologist)
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1997WRR....33.2849B
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1029%2F97WR02388
https://en.wikipedia.org/wiki/Coastal_erosion#cite_ref-7
http://www.npr.org/templates/story/story.php?storyId=129777507
https://en.wikipedia.org/wiki/Coastal_erosion#cite_ref-8


International Journal of Research and Scientific Innovation (IJRSI) | Volume III, Issue VI, June 2016 | ISSN 2321–2705 

 

www.rsisinternational.org Page 135 
 

[15]. Gilbert, Grove Karl, and Charles Butler Hunt, eds. Geology of the 
Henry Mountains, Utah, as recorded in the notebooks of GK 

Gilbert, 1875–76. Vol. 167. Geological Society of America, 1988. 

[16].  Roe, Gerard H.; Whipple, Kelin X.; Fletcher, Jennifer K. 
(September 2008). "Feedbacks among climate, erosion, and 

tectonics in a critical wedge orogen". American Journal of 

Science 308 (7): 815–842. doi:10.2475/07.2008.01. 

[17].  Summerfield, M.A., 1991, Global Geomorphology, Pearson 

Education Ltd, 537 p. ISBN 0-582-30156-4. 

[18].  Dunai, T.J., 2010, Cosmogenic Nucleides, Cambridge University 
Press, 187 p. ISBN 978-0-521-87380-2. 

[19]. DTM intro page, Hunter College Department of Geography, New 

York NY.  "International Conference of Geomorphology". Europa 
Organization. 

[20]. Muthukumarasamy, R., Mukesh, M.V., Tamilselvi, M., 

Singarasubramanian, S.R., Chandrasekaran, A. and Sabeen, H.M. 
(2013) Shoreline Changes Using Remote Sensing and GIS 

Environment: A Case Study of Valinokkam to Thoothukudi Area, 

Tamil Nadu, India. International Journal of Innovative Technology 
and Exploring Engineering (IJITEE), 2, 72-75.  

[21]. www.amusingplanet.com/2014/07/cono-de-arita-in-argentina.html 

[22].  Sivin, Nathan (1995). Science in Ancient China: Researches and 
Reflections. Brookfield, Vermont: VARIORUM, Ashgate 

Publishing. III, p. 23 

[23].  Needham, Joseph. (1959). Science and Civilization in China: 
Volume 3, Mathematics and the Sciences of the Heavens and the 

Earth. Cambridge University Press. pp. 603–618. 

[24].  Chan, Alan Kam-leung and Gregory K. Clancey, Hui-Chieh Loy 
(2002). Historical Perspectives on East Asian Science, Technology 

and Medicine. Singapore: Singapore University Press. p. 15. ISBN 

9971-69-259-7. 

[25]. Durusoju Hari Prasad, Nandyala Darga Kumar  ―Coastal Erosion 

Studies—A Review‖ International Journal of Geosciences, 2014, 
5, 341-345 Published Online March 2014 in SciRes. 

http://www.scirp.org/journal/ijg 

http://dx.doi.org/10.4236/ijg.2014.53033 
[26].  Tinkler, Keith J. A short history of geomorphology. Page 4. 1985 

[27].  Marr, J.E. The Scientific Study of Scenery. Methuen, page iii, 

1900. 

[28].  Oldroyd, David R. & Grapes, Rodney H. Contributions to the 

history of geomorphology and Quaternary geology: an 

introduction. In: GRAPES, R. H., OLDROYD, D. & GRIGELIS, 
A. (eds) History of Geomorphology and Quaternary Geology. 

Geological Society, London, Special Publications, 301, 1–17. 

[29].  Simons, Martin (1962), "The morphological analysis of 
landforms: A new review of the work of Walther Penck (1888–

1923)", Transactions and Papers (Institute of British Geographers) 

31: 1–14. 

[30].  Baker, Victor R. (1986). "Geomorphology From Space: A Global 

Overview of Regional Landforms, Introduction". NASA. 

Retrieved 2007-12-19. 

[31].  Burke, Kevin, and Yanni Gunnell. "The African erosion surface: a 

continental-scale synthesis of geomorphology, tectonics, and 

environmental change over the past 180 million years." Geological 
Society of America Memoirs 201 (2008): 1–66. 

[32].  Whipple, Kelin X. (19 May 2004). "Bedrock Rivers and the 

Geomorphology of Active Orogens". Annual Review of Earth and 
Planetary Sciences 32 (1): 151–

185.Bibcode:2004AREPS..32..151W. doi:10.1146/annurev.earth.3

2.101802.120356. 

[33].  Allen, Philip A. (2008). "Time scales of tectonic landscapes and 

their sediment routing systems". Geological Society, London, 

Special Publications 296: 7–
28.Bibcode:2008GSLSP.296....7A. doi:10.1144/SP296.2. 

[34]. . Dietrich, W. E.; Bellugi, D.G.; Sklar, L.S.; Stock, J.D.; Heimsath, 

A.M.; Roering, J.J. (2003). "Geomorphic Transport Laws for 
Predicting Landscape Form and Dynamics"(PDF). Prediction in 

Geomorphology, Geophysical Monograph Series (Washington, D. 

C.)135: 103–
132. Bibcode:2003GMS...135..103D. doi:10.1029/135GM09. 

[35]. Dalrymple, R.A. and Rogers, B.D. (2006) Numerical Modelling of 

Water Waves with the SPH Method. Coastal Engineering Journal, 
53, 141-147. 

[36].  Leeder, M., 1999, Sedimentology and Sedimentary Basins, From 

Turbulence to Tectonics, Blackwell Science, 592 p. ISBN 0-632-
04976-6. 

[37].  Dietrich, William E.; Perron, J. Taylor (26 January 2006). "The 

search for a topographic signature of life". Nature 439 (7075): 
411–

418. Bibcode:2006Natur.439..411D.doi:10.1038/nature04452. PM

ID 16437104. 

[38].  Knighton, D., 1998, Fluvial Forms & Processes, Hodder Arnold, 

383 p. ISBN 0-340-66313-8. 

[39]. Davidson, M.A., Splinter, K.D. and Turner, I.L. (2013) A Simple 
Equilibrium Model for Predicting Shoreline Change. Coastal 

Engineering Journal, 73, 191-202.  

[40].  Strahler, A. N. (1 November 1950). "Equilibrium theory of 
erosional slopes approached by frequency distribution analysis; 

Part II". American Journal of Science 248 (11): 800–

814.doi:10.2475/ajs.248.11.800. 

[41].  Burbank, D. W. (February 2002). "Rates of erosion and their 

implications for exhumation" (PDF). Mineralogical 

Magazine 66 (1): 25–52.doi:10.1180/0026461026610014. 

[42].  Bennett, M.R. & Glasser, N.F., 1996, Glacial Geology: Ice Sheets 

and Landforms, John Wiley & Sons Ltd, 364 p. ISBN 0-471-

96345-3. 

[43]. Le Cozannet, G., Garein, M., Bulteau, T., Mirgon, C., Yates, M.L., 

Mendez, M., Baills, A., Idier, D. and Oliveros, C. (2013) An AHP 

Derived Method for Mapping the Physical Vulnerability of 
Coastal Areas at Regional Scales. Natural Hazards Earth Systems, 

13, 1209-1227. http://dx.doi.org/10.5194/nhess-13-1209-2013 
[44].  Church, Michael; Ryder, June M. (October 1972). "Paraglacial 

Sedimentation: A Consideration of Fluvial Processes Conditioned 

by Glaciation". Geological Society of America Bulletin 83 (10): 
3059–3072. Bibcode:1972GSAB...83.3059C.doi:10.1130/0016-

7606(1972)83[3059:PSACOF]2.0.CO;2. 

[45].  Roering, Joshua J.; Kirchner, James W.; Dietrich, William E. 
(March 1999). "Evidence for nonlinear, diffusive sediment 

transport on hillslopes and implications for landscape 

morphology" (PDF). Water Resources Research 35 (3): 853–
870.Bibcode:1999WRR....35..853R. doi:10.1029/1998WR900090. 

[46].  Gabet, Emmanuel J.; Reichman, O.J.; Seabloom, Eric W. (May 

2003). "The Effects of Bioturbation on Soil Processes and 
Sediment Transport". Annual Review of Earth and Planetary 

Sciences 31 (1): 249–

273. Bibcode:2003AREPS..31..249G.doi:10.1146/annurev.earth.3
1.100901.141314. 

[47]. Impact of Coastal Erosion In Australia 

http://www.coastalwatch.com/environment/4524/impact-of-
coastal-erosion-in-australia 

[48].  Cserepes, L.; Christensen, U.R.; Ribe, N.M. (15 May 2000). 

"Geoid height versus topography for a plume model of the 
Hawaiian swell". Earth and Planetary Science Letters178 (1–2): 

29–38. Bibcode:2000E&PSL.178...29C. doi:10.1016/S0012-

821X(00)00065-0. 

[49].  "How to use wooden fence for sand dune stabilization". Wooden 

Sand Fence. Retrieved December 10, 2013. 

[50].  "A guide to managing coastal erosion in beach/dune 
systems". Scottish Natural Heritage. Retrieved December 

12, 2009. 

https://en.wikipedia.org/wiki/Geomorphology#cite_ref-3
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.2475%2F07.2008.01
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-4
https://en.wikipedia.org/wiki/Special:BookSources/0582301564
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-5
https://en.wikipedia.org/wiki/Special:BookSources/9780521873802
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-6
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-6
http://www.geomorphology-iag-paris2013.com/en/s3-%E2%80%93-planetary-geomorphology-iag-wg
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-8
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-8
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-9
https://en.wikipedia.org/wiki/Cambridge_University_Press
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-11
https://en.wikipedia.org/wiki/Singapore_University_Press
https://en.wikipedia.org/wiki/Special:BookSources/9971692597
https://en.wikipedia.org/wiki/Special:BookSources/9971692597
https://en.wikipedia.org/wiki/Special:BookSources/9971692597
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-12
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-13
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-Simons_15-0
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-16
http://disc.sci.gsfc.nasa.gov/geomorphology/GEO_1/GEO_CHAPTER_1.shtml
http://disc.sci.gsfc.nasa.gov/geomorphology/GEO_1/GEO_CHAPTER_1.shtml
http://disc.sci.gsfc.nasa.gov/geomorphology/GEO_1/GEO_CHAPTER_1.shtml
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-17
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-18
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2004AREPS..32..151W
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1146%2Fannurev.earth.32.101802.120356
https://dx.doi.org/10.1146%2Fannurev.earth.32.101802.120356
https://dx.doi.org/10.1146%2Fannurev.earth.32.101802.120356
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2008GSLSP.296....7A
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1144%2FSP296.2
http://calm.geo.berkeley.edu/geomorph/gtl.pdf
http://calm.geo.berkeley.edu/geomorph/gtl.pdf
http://calm.geo.berkeley.edu/geomorph/gtl.pdf
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2003GMS...135..103D
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1029%2F135GM09
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-22
https://en.wikipedia.org/wiki/Special:BookSources/0632049766
https://en.wikipedia.org/wiki/Special:BookSources/0632049766
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-23
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2006Natur.439..411D
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1038%2Fnature04452
https://en.wikipedia.org/wiki/PubMed_Identifier
https://en.wikipedia.org/wiki/PubMed_Identifier
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/16437104
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-24
https://en.wikipedia.org/wiki/Special:BookSources/0340663138
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-25
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.2475%2Fajs.248.11.800
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-26
http://projects.crustal.ucsb.edu/tectgeomorphfigs/Min_Mag_exhumation_ms.pdf
http://projects.crustal.ucsb.edu/tectgeomorphfigs/Min_Mag_exhumation_ms.pdf
http://projects.crustal.ucsb.edu/tectgeomorphfigs/Min_Mag_exhumation_ms.pdf
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1180%2F0026461026610014
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-27
https://en.wikipedia.org/wiki/Special:BookSources/0471963453
https://en.wikipedia.org/wiki/Special:BookSources/0471963453
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-28
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1972GSAB...83.3059C
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1130%2F0016-7606%281972%2983%5B3059%3APSACOF%5D2.0.CO%3B2
https://dx.doi.org/10.1130%2F0016-7606%281972%2983%5B3059%3APSACOF%5D2.0.CO%3B2
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-29
http://www.geog.uoregon.edu/amarcus/geog607w09/readings/roering-et-al1999_wrr_slopes.pdf
http://www.geog.uoregon.edu/amarcus/geog607w09/readings/roering-et-al1999_wrr_slopes.pdf
http://www.geog.uoregon.edu/amarcus/geog607w09/readings/roering-et-al1999_wrr_slopes.pdf
http://www.geog.uoregon.edu/amarcus/geog607w09/readings/roering-et-al1999_wrr_slopes.pdf
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1999WRR....35..853R
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1029%2F1998WR900090
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-30
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2003AREPS..31..249G
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1146%2Fannurev.earth.31.100901.141314
https://dx.doi.org/10.1146%2Fannurev.earth.31.100901.141314
https://dx.doi.org/10.1146%2Fannurev.earth.31.100901.141314
https://en.wikipedia.org/wiki/Geomorphology#cite_ref-31
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2000E&PSL.178...29C
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2FS0012-821X%2800%2900065-0
https://dx.doi.org/10.1016%2FS0012-821X%2800%2900065-0
http://woodensandfence.com/benefits-of-sand-fencing.html#sand-dune-stabilization
https://en.wikipedia.org/w/index.php?title=Wooden_Sand_Fence&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Wooden_Sand_Fence&action=edit&redlink=1
https://en.wikipedia.org/wiki/Sand_dune_stabilization#cite_ref-2
http://www.snh.org.uk/publications/on-line/heritagemanagement/erosion/appendix_1.2.shtml
http://www.snh.org.uk/publications/on-line/heritagemanagement/erosion/appendix_1.2.shtml
https://en.wikipedia.org/wiki/Scottish_Natural_Heritage

