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Amos, J., and Sandford, T.C., 1987, Landslides in the Presumpscot Formation: An engineering study: 

Maine Geological Survey, Open-File Report 87-4, 68 p., 22 figs., 7 tables, 3 appendices. Analysis 

and documentation of landslide occurrences in Southern Maine.  

Anderson, F.E., and 14 others, 2016, Variation of energy and carbon fluxes from a restored temperate 

freshwater wetland and implications for carbon market verification protocols, J. Geophys. Res. 

Biogeosci., 121, doi:10.1002/2015/JG003083. After 8 years, the restored freshwater wetland 

had reduced ecosystem productivity and net positive global warming potential (GWP). 

Andrews, D.W., 1987, The engineering aspects of the Presumpscot Formation: in Andrews, D.W., 

Thompson, W.B., Sandford, T.C., and Novak, I.D. (editors), Geologic and geotechnical 

characteristics of the Presumpscot Formation, Maine's glaciomarine 'clay': unpublished 

proceedings of a symposium sponsored by the Maine Geological Survey, Morrison Geotechnical 

Engineering, University of Maine, and University of Southern Maine, March 20, 1987, variously 

paginated (17 p.).  Geotechnical review of the Presumpscot Formation. Used as a source for 

basic material property information for input into numerical modeling exercises.  

Ashton, A., Walkden, M., and Dickson, M., 2011, Equilibrium responses of cliffed coasts to changes in 

the rate of sea level rise, Marine Geology 284.1-4: 217-229.  An application of the SCAPE model. 

With mathematical simplifications and some supportive assumptions an argument is made that 

cliff retreat rates can be approximated by a square-root relationship to the rate of sea level rise 

over large timescales.  

Baduge, A.W.A., Henschel, M.D., Hobbs, S., Buehler, S.A., Ekman, J., and Lehrbass, B., 2016, Seasonal 

variation of coherence in SAR interferograms in Kiruna, Northern Sweden, International Journal 

of Remote Sensing, 37(2), 370-387. DOI: 10.1080/01431161.2014.915435.  Limitations of the 

DInSAR method. 

Bennett, M.R., and Glasser, N.F, 2009, Landforms of Glacial Deposition in Water, Glacial Geology - Ice 

Sheets and Landforms, Ch. 11, 2nd ed. Sussex: Wiley-Blackwell. Print. Reference Textbook.  

Berardino, P., Fornaro, G., Lanari, R., and Sansosti, E., 2002, A New Algorithm for Surface Deformation 

Monitoring Based on Small Baseline Differential SAR Interferograms. IEEE Transactions on 

Geoscience and Remote Sensing, 40(11), 2375-2383.  Background on the small baseline DInSAR 

technique.  

Bilkovic, D.M. and Mitchell, M.M., 2013, Ecological tradeoffs of stabilized salt marshes as a shoreline 
protection strategy:  Effects of artificial structures on macrobenthic assemblages, Ecological 
Engineering, 61: 469-481.  Chesapeake Bay; shore-normal transects examined; biological 
impacts and productivity examined.  Relevant as a foundation for understanding regulatory 
impacts. 

Boggs, S. Jr., 2012, Principles of Sedimentology and Stratigraphy, 4th ed, Upper Saddle River, NJ: Pearson 

Prentice Hall. Print. Reference Textbook.  
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Borsje, B.W., van Wesenbeeck, B.K., Dekker, F., Paalvast, P., Bouma, Tj.J.,  van Katwijk, M.M., and de 
Vries, M.tB., 2011, How ecological engineering can serve in coastal protection, Ecological 
Engineering 37 (2): 113–122.  Cited by USACE (2013) for nature-based features for coastal risk 
reduction. 

Bray, M.J. and Hooke, J.M., 1997, Prediction of soft-cliff retreat, with accelerating sea-level rise, Jour. 
Coastal Res., 13: 453-467.  Need to know historical rates; Brunn rule adapted; sediment budget 
model; UK sites; need further investigations of threshold conditions to better understand SLR 
impacts. 

Bürgmann, R., Rosen, P.A., and Fielding, E.J., 2000, Synthetic aperture radar interferometry to measure 

Earth’s surface topography and its deformation, Annual Review of Earth and Planetary Science 

Letters, 28, 169-209.  Review of InSAR techniques and applications. 

Carpenter, N., Dickson, M., Walkden, M., et al., 2014, Effects of varied lithology on soft cliff recession 

rates, Marine Geology 354: 40-52.  An application and modification of SCAPE. Geomorphic 

modeling to quantify the significance of a varied vertical lithology in soft cliffs.  

Collins, Brian D., and Nicholas Sitar, 2008, Processes of Coastal Bluff Erosion in Weakly Lithified Sands, 

Pacifica, California, USA, Geomorphology 97: 483-501, Web, 5 Sept. 2015. Comparable study in 

alternative geological setting.  

Comerci, V., Vittori, E., Cipolloni, C., Di Manna, P., Guerrieri, L., Nisio, S., Succhiarelli, C., Ciuffreda, M., 

and Bertoletti, E., 2015, Geohazards monitoring in Roma from InSAR and In Situ data: outcomes 

of the PanGeo Project, Pure and Applied Geophysics, 172: 2997-3028.  Application of PSInSAR 

and comparison to in situ measurements. 

Conesa-García, C., Tomás, R., Herrera, G., López-Bermúdez, F., Cano, M., Navarro-Hervás, F. and Pérez-

Cutillas, P., 2016, Deformational behaviours of alluvial units detected by advanced radar 

interferometry in the Vega Media of the Segura River, southeast Spain. Geografiska Annaler: 

Series A, Physical Geography, 98, 15–38. DOI:10.1111/geoa.12121.  Application of A-DInSAR that 

combines both persistent scatterers and small baseline approaches. 

Costantini, F., Mouratidis, A., Schiavon, G., and Sarti, F., 2016, Advanced InSAR techniques for 

deformation studies and for simulating the PS-assisted calibration procedure of Sentinel-1 data: 

case study from Thessalonkiki (Greece), based on the Envisat/ASAR archive. International 

Journal of Remote Sensing, 37(4): 729-744.  Study uses and promotes recent Sentinel-1A SAR 

data and A-DInSAR. 

Cunniff, S. and Schwartz, A., 2015, Performance of natural infrastructure and nature-based measures as 
coastal risk reduction features, Environmental Defense Fund, 35 p.  Matrix with costs, design 
types, factors related to climate change. 

Daniels, T., 2014, The Environmental Planning Handbook for Sustainable Communities and Regions, 
Second Edition, American Planning Association. 

DeJong, B.J. et al., 2015, Pleistocene relative sea levels in the Chesapeake Bay region and their 
implications for the next century, GSA Today, v. 25, no. 8, doi: 10.1130/GSATG223A.1. Abstract 
Excerpt: “These results suggest that glacio-isostasy controlled relative sea level in the mid-
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Atlantic region for tens of thousands of years following retreat of the Laurentide Ice Sheet and 
continues to influence relative sea level in the region.” 

Demaria, E.M.C., Palmer, R.N., and Roundy, J.K., 2015, Regional climate change projections of 

streamflow characteristics in the Northeast and Midwest U.S., Jour. Hydrology: Regional Studies, 

15 p.  Winter precipitation increases; warmer temperatures reducing snow coverage; maximum 

precipitation more intense along the coast; longer seasonal low flow. 

Dickson, S.M. and Johnston, R.A., 2015, Geomorphology of Presumpscot Formation Landslides, 

2nd Symposium on the Presumpscot Formation: Advances in Geotechnical, Geologic, and 

Construction Practice, Landon, M.E. and Nickerson, C., Eds. Portland, ME, 28 October 2015, 18 p. 

Doerry, A.W., and Dickey, F.M., 2004, Synthetic Aperture Radar, Optics & Photonics News, 15(11): 28-33.  

General and accessible history of SAR development and capabilities. 

Feng Guangcai, Li Zhiweia, Shan Xinjianb, Xu Binga, and Du Yanana, 2015, Source parameters of the 

2014 Mw 6.1 South Napa earthquake estimated from the Sentinel 1A, COSMO-SkyMed and GPS 

data, Tectonophysics, 655: 139-146.  Study uses newly-available Sentinel-1A SAR data. 

Ferretti, A., Prati, C., and Rocca, F., 2001, Permanent scatterers in SAR interferometry. IEEE Transactions 

on Geoscience and Remote Sensing, 39(1): 8-20.  Background on the permanent scatterers 

technique. 

Furukawa, Y. and Ponce, J., 2010, Accurate, dense, and robust multiview stereopsis, IEEE Transactions on 

Pattern Analysis and Machine Intelligence, 32 (8): 1362-1376.  Detailing the algorithm and 

"match, expand & filter" processing that is fundamental to the SfM technique. The content is 

technical, demonstrating how a computer interprets the images and constructs a 3D model, but 

at the very least visually interesting and worth a glance. This paper was referenced by the James 

& Robson (2012). 

Gabriel, A., and Terich, T, 2005, Cumulative Patterns and Controls of Seawall Construction, Thurston 

County, Washington, Journal of Coastal Research 21(3): 430-440. Examines varying usage of 

coastal property and works to rank the impact on shore erosion patterns between neighboring 

armored and unprotected sites. Concludes unable to “support the assumption that seawall 

construction is strongly linked to geomorphic controls.”  

Gauthier, D., and Hutchinson, D.J., 2012, Evaluation of Potential Meteorological Triggers of Large 

Landslides in Sensitive Glaciomarine Clay, Eastern Canada, Natural Hazards and Earth System 

Science 12(11): 3359-3375. Compares yearly precipitation to landslide events; considers the 

effects of spring thaw in glaciomarine clays as a causative factor in failures.  

Ge, L. and Li, X., 2013, Satellite monitoring of subsidence in the Gippsland Basin. Prepared for the State 

of Victoria, Department of Sustainability and Environment.  

http://www.depi.vic.gov.au/__data/assets/pdf_file/0003/272046/Final_Report_overviewonlyon

line.pdf 

Gedan, K.B., Kirwan, M.L., Wolanski, E., Barbier, E.B., and Silliman, B.R., 2011, The present and future 

role of coastal wetland vegetation in protecting shorelines: Answering recent challenges to the 

http://umaine.edu/presumpscot-symposium/2015-symposium-proceedings/
http://www.depi.vic.gov.au/__data/assets/pdf_file/0003/272046/Final_Report_overviewonlyonline.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0003/272046/Final_Report_overviewonlyonline.pdf
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paradigm, Climatic Change 106 (1): 7–29. Cited by USACE (2013) for nature-based features for 

coastal risk reduction. 

Gianou, K., 2014, Soft shoreline stabilization, Shoreline Master Program Planning Implementation 

Guidance, State of Washington, Department of Ecology, 14-06-009. Flow chart for reviewing 

projects and regulatory approval. 

Goodman, J.E., Wood, M.E., and Gehrels, W.R, 2007, A 17-yr record of sediment accretion in the salt 

marshes of Maine (USA): in Gehrels, W. Roland, and Long, A. J. (editors), Quaternary land-ocean 

interactions; sea-level change, sediments and tsunami: Marine Geology, 242(1-3):  109-121. 

Gray, A.L. and Farris-Manning, P.J., 1993, Repeat-pass interferometry with airborne synthetic aperture 

radar, IEEE Transactions on Geoscience and Remote Sensing, 31(1): 180-191.  Early proof of the 

InSAR technique. 

Grzovic, M. and Ghulam, A., 2015, Evaluation of land subsidence from underground coal mining using 

TimeSAR (SBAS and PSI) in Springfield, Illinois, USA, Natural Hazards, 79: 1739-1751. DOI 

10.1007/s11069-015-1927-z.  Application of InSAR in the USA using ERS and ALOS satellite data. 

Hampton, M.A., and Griggs, G.B., 2004, eds., Formation, Evolution, and Stability of Coastal Cliffs – Status 

and Trends. USGS Publication no. 1693. USGS report on the geology of coastal cliffs. Experts in 

the field contribute discussions of the status and trends observe at topical and regional scales. 

Hapke, C., and Plant, N., 2010, Predicting Coastal Cliff Erosion Using a Bayesian Probabilistic Model, 

Marine Geology 278: 140-149.  doi:10.1016/j.margeo.2010.10.001.  Case application of the use 

of a GIS transect analysis of a southern California coastal DEM to inform a Bayesian statistical 

probability model with reasonable success. Also details many factors that must be considered 

concerning bluff erosion.  

Hapke, C.J., Malone, S., and Kratzmann, M., 2009, National Assessment of Historical Shoreline Change: A 

Pilot Study of Historical Coastal Bluff Retreat in the Great Lakes, Erie, Pennsylvania. USGS Open-

File Report 2009-1042: Pennsylvania Coastal Resources Management Program. Contrasting 

study of bluff erosion and management in the Great Lakes. The difference in environment useful 

for comparison to an oceanic setting such as the Maine coast and helps to highlight features of a 

retreating bluff problem and how another community is choosing to respond.  

Hoffmann, J., Zebker, H.A., Galloway, D.L., and Amelung, F., 2001, Seasonal subsidence and rebound in 

Las Vegas Valley, Nevada, observed by synthetic aperture radar interferometry, Water 

Resources Research, 37(6): 1551-1566.  Application of InSAR in the USA using ERS satellite data. 

Hooper, A., Zebker, H., Segall, P., and Kampes, B., 2004, A new method for measuring deformation on 

volcanoes and other natural terrains using InSAR persistent scatterers, Geophysical Research 

Letters, 31: L23611. doi:10.1029/2004GL021737.  Application of PS InSAR using ERS satellite 

data. 

Jacobacci, K., 2014, Testing GPR and LiDAR Techniques for Identifying Landslides on the Maine Coast, 

M.S. thesis, University of Maine, Orono, Maine, 123 p. 

http://digitalcommons.library.umaine.edu/etd/2228. 

http://digitalcommons.library.umaine.edu/etd/2228
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James, M.R., & Robson, S., 2012, Straightforward reconstruction of 3D surfaces and topography with a 

camera: Accuracy and geoscience application, Journal of Geophysical Research: Earth Surface, 

117(F3).  Covers one of the most practical discussions of the procedure encountered so far.  As 

an added bonus, in evaluating the methods at a variety of scales the authors present a survey of 

coastal cliff erosion in the UK akin to what we'd like to pursue in Maine. 

Jones, B., Hinkel, K., Arp, C., et al., 2008, Modern erosion rates and loss of coastal features and sites, 

Beaufort Sea coastline, Alaska, Arctic 61(4): 361-372.   Alaska case. Measurement of erosion 

rates from aerial photography and historical record while identifying historical sites lost to 

erosion over time.  

Keblinsky, C.C., and Kelley, J.T., 2002, A GIS analysis of coastal bluff erosion in Maine: Geological Society 

of America, Northeastern Section, 37th annual meeting, Abstracts with Programs, v. 34, no. 1, p. 

15. 

Keblinsky, C.C., 2003, The characteristics that control the stability of eroding coastal bluffs in Maine: 

M.S. thesis, University of Maine, Orono, Maine, 98 p. Thesis provided for background 

information because of its parallel topics and explorations of similar areas relevant to this 

project.  

Kline, S., Adams, P., and P. Limber, 2014, The unsteady nature of sea cliff retreat due to mechanical 

abrasion, failure and comminution feedbacks, Geomorphology 219: 53-67.  An application of 

SCAPE.  Details the evolution of a shoreline platform by numerical modeling.  

Komar, P.D., 1983, CRC Handbook of Coastal Processes and Erosion, 1st ed. Boca Raton, FL. Useful and 

authoritative reference for understanding components of bluff erosion.  

Komar, P.D., 2010, Shoreline Evolution and Management of Hawke’s Bay, New Zealand: Tectonics, 

Coastal Processes, and Human Impacts, Journal of Coastal Research 261: 143-156.  Thorough 

description and discussion of another alternative environment dealing with coastal erosion 

problems and the human relationship to such scenarios.  

LaHusen, S.R., Duvall, A.R., Booth, A.M., and Montgomery, D.R., 2016, Surface roughness dating of long-

runout landslides near Oso, Washington (USA), reveals persistent post-glacial hillslope 

instability, Geology, 44: 111-114. Flowslides in lidar similar to Maine’s morphology.  Geomorphic 

age. 

Lim, M., Rosser, N., Petley, D., et al., 2011, Quantifying the Controls and Influence of Tide and Wave 

impacts on Coastal Rock Cliff Erosion, Journal of Coastal Research 27(1): 46-56.  The erosion 

processes effect both hard and soft cliffs in a similar fashion with the exception of the rate at 

which erosion occurs. Tide and wave attack is a high-priority factor to be considered for 

understanding bluff retreat.  

Liu, G., Jia, H., Nie, Y., Li, T., Zhang, R., Yu, B., and Li, Z., 2014. Detecting subsidence in coastal areas by 

ultrashort-baseline TCPInSAR on the time series of high-resolution TerraSAR-X images. IEEE 

Transactions on Geoscience and Remote Sensing, 52(4): 1911-1923. DOI: 

http://onlinelibrary.wiley.com/doi/10.1029/2011JF002289/full
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10.1109/TGRS.2013.2256428.  Variation on PSInSAR that uses ultrashort spatial baselines and 

the German satellite TSX data to avoid the use of a DEM. 

Lones, A.G., 2010, Shoreline stabilization patterns of permit by rule projects on the coast of Maine, 

Maine State Planning Office, 18 p.  Spike in permits after 2007 Patriots’ Day Storm. 

Lopez, J.A., 2009, The multiple lines of defense strategy to sustain coastal Louisiana, Journal of Coastal 

Research SI (54): 186–197.  Cited by USACE (2013) for nature-based features for coastal risk 

reduction. 

Massonnet, D., Rossi, M., Carmona, C., Adragna, F., Peltzer, G., Feigl, K., and Rabaute, T., 1993, The 

displacement field of the Landers earthquake mapped by radar interferometry, Nature, 364: 

138-142.  Early study on the use of InSAR to detect changes in ground surface. 

Massonnet, D. and Feigl, K., 1998, Radar interferometry and its application to changes in the Earth’s 

surface, Reviews of Geophysics, 36(4): 441-500.  Review of SAR applications. 

Mcdonald, J., 1972, Project-Management GIS applications and Tools for Coastal-Erosion Mapping in 

Ohio, Geological Survey 1876, Ohio Department of Natural Resources.  Another Great Lakes case 

and useful guide for the use of GIS in this context.  

MacKenzie, R.A., Dionne, M., Miller, J., Haas, M. and P.A. Morgan, 2014, Community structure and 
abundance of benthic invertebrates in Maine fringing marsh ecosystems.  Estuaries and Coasts 
38: 1274–1287, DOI 10.1007/s12237-015-9947-1. “We had hypothesized that greater shoreline 
development would correlate with reduced plant diversity in fringing salt marshes and with 
changes in invertebrate and fish species composition, and our results supported this.” p. 1286.   

Maine Sea Grant, 2009, Building a Resilient Coast:  Maine Confronts Climate Change, DVD, MSG-VT-09-

01, in collaboration with Oregon Sea Grant.  

Maine Sea Grant, 2013, Coastal Property Owner’s Guide to Managing Flooding, Erosion & Other Coastal 

Hazards, Maine Sea Grant.  

Maio, C., Gontz, A., Tenenbaum, D., et al., 2012, Coastal Hazard Vulnerability Assessment of Sensitive 

Historical Sites on Rainsford Island, Boston Harbor, Massachusetts, Journal of Coastal Research 

278: 20-33.  A more human-centric case study of coastal vulnerabilities in an attempt to triage 

the ongoing loss of historical sites along the New England coast.  

Marshall, A., Robinson, L., and M. Owens, 2011, Coastal construction trends in response to coastal 

erosion: an opportunity for adaption, Journal of Coastal Conservation 15(1): 61-72.  Florida case 

study of trends in coastal development and consideration of economic contributions and risks 

while necessarily accommodating population increase in sensitive areas. Public policy insights.  

Marvinney, R., and H. Glover, 2015, The influence of the Presumpscot Formation on seismic hazard in 

southern coastal Maine, Maine Geological Survey, Augusta, Maine, 10 p.  Seismic properties and 

vulnerabilities must be considered as a factor in landslide hazard even if the events are 

uncommon.  

Milillo, P., Riel, B., Minchew, B., Yun, Sang-Ho, Simons, M., and Lundgren, P., 2016, On the Synergistic 

Use of SAR Constellations’ Data Exploitation for Earth Science and Natural Hazard Response. 

https://link.springer.com/article/10.1007/s12237-015-9947-1
http://www.seagrant.umaine.edu/extension/coastal-community-resilience
http://www.seagrant.umaine.edu/coastal-hazards-guide
http://www.seagrant.umaine.edu/coastal-hazards-guide
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IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, 9(3): 1095-

1100.  Overview of monitoring possibilities using new SAR data. 

Mora, O., Mallorqui, J.J., and Broquetas, A., 2003, Linear and nonlinear terrain deformation maps from a 

reduced set of interferometric SAR images, IEEE Transactions on Geoscience and Remote 

Sensing, 41(10): 2243-2253. DOI: 10.1109/TGRS.2003.814657.  Small baseline technique. 

Morgan, P. A., Dionne, M., MacKenzie, R., and Miller., J., 2015, Exploring the effects of shoreline 
development on fringing salt marshes using nekton, benthic invertebrate, and vegetation 
metrics, Estuaries and Coasts, DOI: 10.1007/s12237-015-9947-1.  “…there are substantial 
differences in biota between marshes adjacent to developed and undeveloped upland areas, 
and these differences are worth noting and monitoring. While further work would be helpful in 
refining these metrics, they comprise a good starting list of appropriate components of a 
fringing marsh monitoring program.” ERF.ORG 

Morley, S., Toft, J., and Hanson, K., 2012, Ecological Effects of Shoreline Armoring on Intertidal Habitats 

of a Puget Sound Urban Estuary, Estuaries and Coasts 35(3): 774-784.  Washington State case. 

Extensive shoreline armoring in urban environments is thought to impact the ecological quality 

of the area.  

Nakamura, S., Gibo, S., Egashira, K., et al., 2010, Platy layer silicate minerals for controlling residual 

strength in landslide soils of different origins and geology, Geology 38(8): 743-746.  Intensive 

geotechnical study of mineral controls on landslide thresholds. May help to inform numerical 

modeling of landslide behavior.  

Ozdemir, A., 2011, Landslide Susceptibility Mapping Using Bayesian Approach in the Sultan Mountains 

(Aksehir, Turkey), Natural Hazards 59(3): 1573-607. Thorough study of factors in landslide 

susceptibility and another Bayesian modeling approach. Landslides studied were in 

mountainous region and not coastal, but much of the approach remains significant.  

Polcari, M., Palano, M., Fernández, J., Samsonov, S.V., Stramondo, S., and Zerbini, S., 2016, 3D 

displacement field retrieved by integrating Sentinel-1 InSAR and GPS data: the 2014 South Napa 

earthquake, European Journal of Remote Sensing, 49: 1-13. doi: 10.5721/EuJRS20164901.  Study 

using new Sentinel-1A data. 

Popkin, G., 2015, Breaking the Waves, Science, 350: 756-759.  Hybrid engineering designs, gray and 

green approaches. 

Priest, G.R. and Allan, J.C., 2004, Evaluation of Coastal Erosion Hazard Zones along Dune and Bluff 

Backed Shorelines in Lincoln County, Oregon: Cascade Head to Seal Rock, Technical Report to 

Lincoln County, Open-File Report O-04-09 Department of Geology and Mineral Industries, State 

of Oregon, 79 p. 

Pye, K., and S. Blott, 2015, Spatial and Temporal variations in soft-cliff erosion along the Holderness 

coast, East Riding of Yorkshire, UK, Journal of Coastal Conservation 19(6): 785-808.  

Development of coastal cells and consequent soft-cliff recession with respect to emerging “hard 

points.” Useful imagery and interesting analysis.  

http://www.erf.org/cesn-june-2015
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Rosen, P.A., Hensley, S., Joughin, I.R., Li, F.K., Madsen, S.N., Rodriguez, E., and Goldstein, R.M., 2000, 

Synthetic aperture radar interferometry, Invited Paper, Proceedings of the IEEE, 88(3): 333-382. 

DOI: S 0018-9219(00)01613-3.  Review of InSAR techniques, systems, and limitations. 

Rucci, A., Ferretti, A., Monti Guarnieri, A., and Rocca, F., 2012, Sentinel 1 SAR interferometry 

applications: The outlook for sub millimeter measurements, Remote Sensing of Environment, 

120: 156-163.  A look at the Sentinel-1 potential. 

SAGE, 2015, Natural and Structural Measures for Shoreline Stabilization, Brochure, 6 p., 

http://coast.noaa.gov/digitalcoast/_/pdf/living-shoreline-brochure.pdf (9-3-15). 

Salmun, H., and Molod, A., 2015, The Use of a Statistical Model of Storm Surge as a Bias Correction for 

Dynamical Surge Models and its Applicability along the U.S. East Coast.” Journal of Marine 

Science and Engineering 3(1): 73-86.  Production of surge forecasts where applicable to the east 

coast region of the U.S. and a discussion of an alternative bias correct for NOAA forecasts. It is 

useful to understand extreme water level events and to examine another statistical model. 

Scyphers, S., Powers, S., Heck, K., et al., 2008, Oyster reefs as natural breakwaters mitigate shoreline loss 

and facilitate fisheries, PLoS ONE 6(8).  A “living shoreline” remediation study in Mobile Bay, 

Alabama finds success in creating structures beneficial to habitat but marginal significance to 

retreat resistance.  

Singhroy, V., Li, J., and Charbonneau, F., 2015, High Resolution Rapid Revisit InSAR Monitoring of Surface 

Deformation, Canadian Journal of Remote Sensing, 41(5): 458-472. DOI: 

10.1080/07038992.2015.1104638.  Canadian satellite SAR data. 

Shipman, H., 2001, Coastal Landsliding on Puget Sound: A review of landslides occurring between 1996 

and 1999, Washington Department of Ecology. Report 01-06-019.  Documents major episodes of 

landslides in an analogous environment.  

Smith, Rebecca, 1990, Geomorphic trends and shoreline dynamics in three Maine embayments: M.S. 

thesis, University of Maine, Orono, Maine, 337 p. 

Southgate, H., 1989, A nearshore profile model of wave and tidal current interaction, Coastal 

Engineering 13(3): 219-245.  Somewhat dated. Describes theory of wave action and tidal 

currents as framework for a 1D model.  

Stanchev, H., Young, R., and M. Stancheva, 2013, Integrating GIS and high resolution orthophoto images 

for the development of a geomorphic shoreline classification and risk assessment – a case study 

of cliff/bluff erosion along the Bulgarian coast, Journal of Coastal Conservation 17(4): 719-728.  

A foreign case study with a familiar approach. Digitization of a shoreline from orthophotos and 

classification of both natural and artificial coastal landforms.  

Sucsy, P., Pearce, B., and V. Panchang, 1993, Comparison of Two- and Three- Dimensional Model 

Simulation of the Effect of a Tidal Barrier on the Gulf of Maine Tides, Journal of Physical 

Oceanography 23(6): 1231-1248. Dynamic mathematical modeling of tide motion and 

dissipation in the Gulf of Maine comparing features of two different models. Useful for 

understanding the movement of water mass at this scale.  

http://coast.noaa.gov/digitalcoast/_/pdf/living-shoreline-brochure.pdf
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Talton, T., 2016, Evidence mounts of shoreline’s success, Coastal Review Online, 

http://www.coastalreview.org/2016/02/12920/, accessed May 23, 2016. Living Shorelines vs. 

Bulkheads – Performance and Cost over Time; additional URLs on performance and regulations 

needing reform. 

Thompson, W.B., 2015, Surficial Geology Handbook for Southern Maine, Bulletin 44, 3rd ed., Maine 
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Online Resources 

RAE Living Shorelines, intro video 

https://www.estuaries.org/living-shorelines 

“Living shorelines” is a term used to define a number of shoreline protection options that allow for 

natural coastal processes to remain through the strategic placement of plants, stone, sand fill, 

and other structural and organic materials. Living shorelines often rely on native plants, 

sometimes supplemented with stone sills, on-shore or off-shore breakwaters, groins or biologs 

to reduce wave energy, trap sediment, and filter runoff, while maintaining (or increasing) beach 

or wetland habitat (National Research Council, 2007). Several of these techniques are hybrids of 

traditional shoreline armouring and the softer approaches to shore protection. The goal is to 

retain much of the wind, tide, and storm-related wave protection of a hard structure, while 

maintaining some of the features of natural shorelines. 

RAE Report 

Living Shorelines: From Barriers to Opportunities 

https://www.estuaries.org/first-national-report-on-living-shorelines-institutional-barriers-challenges-

traditional-coastal-management-across-the-united-states 

Abstract Excerpt:  “Coastal areas are especially vulnerable to hazards, now and in the future, posed by 

waves and surges associated with sea level change and coastal storms. Coastal risk reduction 

can be achieved through a variety of approaches, including natural or nature-based features 

(e.g., wetlands and dunes)…” 

TNC, 2015, Coastal Resilience Resources Library, http://coastalresilience.org/our-approach/identify-

solutions/coastal-defense/ (9-3-15) 

Wetland Restoration and Carbon Market 

https://vimeo.com/158238082?from=outro-embed 

Massachusetts Coastal Bank Plant List 

http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/coastal-

landscaping/coastal-bank.html 

http://www.livingshorelinesacademy.org/index.php (still under construction) 

Resources from the NROC Living Shorelines Working Group: 

• Gulf of Maine Council Climate Network and Living Shorelines 

• NOAA’s Living Shorelines brochure: Natural and Structural Measures for Shoreline Stabilization 

• The Nature Conservancy’s Connecticut Coastal Design Project 

• from Restore America’s Estuaries: Living Shorelines from Barriers to Opportunities 

 

https://www.estuaries.org/living-shorelines
https://www.estuaries.org/first-national-report-on-living-shorelines-institutional-barriers-challenges-traditional-coastal-management-across-the-united-states
https://www.estuaries.org/first-national-report-on-living-shorelines-institutional-barriers-challenges-traditional-coastal-management-across-the-united-states
http://coastalresilience.org/our-approach/identify-solutions/coastal-defense/
http://coastalresilience.org/our-approach/identify-solutions/coastal-defense/
https://vimeo.com/158238082?from=outro-embed
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/coastal-landscaping/coastal-bank.html
http://www.mass.gov/eea/agencies/czm/program-areas/stormsmart-coasts/coastal-landscaping/coastal-bank.html
http://www.livingshorelinesacademy.org/index.php
http://www.gulfofmaine.org/2/climate-network-living-shorelines/
http://coast.noaa.gov/digitalcoast/_/pdf/living-shoreline-brochure.pdf
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Connecticut%20Coastal%20Design%20Project%20Final%20Report.pdf
https://www.estuaries.org/images/stories/RAEReports/RAE_LS_Barriers_report_final.pdf
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Sentinel-1 

Training course: http://seom.esa.int/landtraining2015/page_programme.php 

ESA publication: 

http://www.esa.int/About_Us/ESA_Publications/InSAR_Principles_Guidelines_for_SAR_Interfer

ometry_Processing_and_Interpretation_br_ESA_TM-19 

Sentinel-1 User Handbook: https://sentinel.esa.int/documents/247904/685163/Sentinel-

1_User_Handbook 

Sentinel-1 toolbox tutorials: https://sentinel.esa.int/web/sentinel/toolboxes/sentinel-1/tutorials 

http://www.depi.vic.gov.au/water/groundwater/groundwater-news-and-information/trial-of-satellite-

technology-to-monitor-subsidence-along-the-gippsland-coast 

 Study using InSAR techniques for monitoring. The full report is apparently available from 

Victoria via email request. 

 

Landslides and Tree Cutting 

Washington State – Tree Removal on Bluffs 

http://www.ecy.wa.gov/programs/sea/pubs/93-31/chap3.html 

 

Shoreline Management and Stabilization Using Vegetation 

“Special mention is warranted for stumps that sprout, thus keeping the stump alive and its roots 

functioning. Species such as maple, willow, and madrone usually sprout and, after several years, 

may provide the same slope stabilizing benefits as the standing tree. It is not unusual to see cut-

over slopes slide except for the area at and below a single sprouted maple stump. Also, 

removing a stump on a bluff via hand labor is slow and expensive and creates a bare patch 

subject to erosion and increased infiltration. Except in isolated instances where a stump is an 

obvious hazard, they should be left.” 

http://seom.esa.int/landtraining2015/page_programme.php
http://www.esa.int/About_Us/ESA_Publications/InSAR_Principles_Guidelines_for_SAR_Interferometry_Processing_and_Interpretation_br_ESA_TM-19
http://www.esa.int/About_Us/ESA_Publications/InSAR_Principles_Guidelines_for_SAR_Interferometry_Processing_and_Interpretation_br_ESA_TM-19
https://sentinel.esa.int/documents/247904/685163/Sentinel-1_User_Handbook
https://sentinel.esa.int/documents/247904/685163/Sentinel-1_User_Handbook
https://sentinel.esa.int/web/sentinel/toolboxes/sentinel-1/tutorials
http://www.depi.vic.gov.au/water/groundwater/groundwater-news-and-information/trial-of-satellite-technology-to-monitor-subsidence-along-the-gippsland-coast
http://www.depi.vic.gov.au/water/groundwater/groundwater-news-and-information/trial-of-satellite-technology-to-monitor-subsidence-along-the-gippsland-coast
http://www.ecy.wa.gov/programs/sea/pubs/93-31/chap3.html
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“Mitigation of damage to the slope from tree cutting and removal of debris should be a routine 

condition of permitting tree removals. Mitigation specifications should reduce both short- and 

long-term stability and erosion impacts which are likely to occur as a result of tree removal. 

Measures such as revegetation with suitable native species are often effective if an agency 

requires adequate monitoring and project maintenance during the establishment period (3-5 

years). Vegetative buffers at the crest of the slope, as well as drainage controls of upland and 

slope surface-water run-off are also valuable mitigation tools.” 

http://www.greenbeltconsulting.com/ctp/treeremoval.html 

Accessed 9/12/06 – Puget Sound, WA bluffs 

 

Tree Cutting Permits 

Tree cutting permits are required prior to the removal of trees in areas designated in Tree 

Cutting Permit Bylaw No. 350. The permit will be based on the recommendation in reports from 

a certified Arborist and a Geotechnical Engineer. These reports include an assessment of the 

health of the trees and the potential for erosion on the property, and certifies that cutting will 

not cause erosion, landslide or other hazard. The permit will require an application fee and 

bond based on an amount provided in the Arborist's report for any necessary replanting. Please 

contact the Planning & Development Division for more information before submitting a Tree 

Cutting Permit application.”  (emphasis added) 

http://www.scrd.bc.ca/planning_dev.html 

Accessed 9/12/06 -  British Columbia requirement for cutting trees 

 

CLEAR CUTTING FOR LOGGING 

Going Downhill Fast 

Logging steep, landslide-prone slopes greatly increases the number and frequency of landslides. Ministry 

of Forest studies have documented that logging these precipitous slopes increases the risk of 

landslides to "15 to 20 times the natural rate."’ 

http://www.sierralegal.org/reports/landslide1.html 

Accessed 9/12/06 – 15 to 20 times the risk of a landslide if clear cut steep slopes 

 

A Tale of Two Rivers 

“One U.S. Forest Service study concluded that landslides were up to five times more frequent in clear-

cuts and roaded areas. An Oregon State University study found landslide frequency ranging from 

http://www.greenbeltconsulting.com/ctp/treeremoval.html
http://www.scrd.bc.ca/admin_bylaws.html#planning
http://www.scrd.bc.ca/documents/Tree%20Cutting%20Permit%20Application%20Amended%20Sept-05.pdf
http://www.scrd.bc.ca/documents/Tree%20Cutting%20Permit%20Application%20Amended%20Sept-05.pdf
http://www.scrd.bc.ca/planning_dev.html
http://www.sierralegal.org/reports/landslide1.html
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24 to 253 times bigger in logged areas. In the mid-1980s, a federal judge used a similar study of 

the Coast Range to bait all logging in the Siuslaw National Forest's Mapleton Ranger District.” 

http://www.4j.lane.edu/partners/eweb/ttr/landslide/landslides.html 

Accessed 9/12/06 - Clear cuts lead to higher probability of a landslide. 

 

OTHER REFERENCES 

 

Great Cascadia Earthquake and Landslide dated from trees 

http://earthquake.usgs.gov/regional/pacnw/paleo/greateq/20020515.html 

 

Humbolt Co., CA lawsuit for bad logging practices 

http://www.sfgate.com/cgi-bin/article.cgi?file=/c/a/2003/04/03/MN299335.DTL 

 

Oregon – Hubbard Creek Landslide and Clearcutting 

http://www.umpqua-watersheds.org/local/landslides/slides_kill.html 

 

Washington State – Tree Removal on Bluffs 

http://www.ecy.wa.gov/programs/sea/pubs/93-31/chap3.html 

http://www.4j.lane.edu/partners/eweb/ttr/landslide/landslides.html
http://earthquake.usgs.gov/regional/pacnw/paleo/greateq/20020515.html
http://www.sfgate.com/cgi-bin/article.cgi?file=/c/a/2003/04/03/MN299335.DTL
http://www.umpqua-watersheds.org/local/landslides/slides_kill.html
http://www.ecy.wa.gov/programs/sea/pubs/93-31/chap3.html

