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COASTAL GEOLOGY 101

Waves

1 cubic meter of seawater = 1 metric tonne

. On average a wave hits the shoreline every 6 seconds

. 600/hr
. 14,400/day

. 5.3 million/year



COASTAL GEOLOGY 101

Long Point Martha's Vineyard 9/4/16



Coastal Sediment Transport
Longshore and Cross-shore
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Rates of Longshore Sediment Transport

. ~400,000 - 500,000 cubic yards of LST/year
1000-1500 cubic yards of LST/day
100-150 Dump Trucks of sand/day

. One every ~10-15 minutes!




Coastal Sediment Transport
Longshore and Cross-shore

SEASONAL CHANGES

LOW ENERGY WAVES BUILD BEACH

STORM WAVES - ERODE BEACH

sand movement
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Peggotty Beach
Scituate

2/9/2016 High Tide



This $600k defense against sea level rise could have lasted 3 years. It was destroyed in less than a day

https://www.cnn.com/videos/us/2024/03/13/massachusetts-dune-sea-level-rise-climate.cnn




Quick Quiz!
A ft rise in MSL would enable a 10-year storm

to flood areas that today are only flooded by 100-year
storms

a) 0.5
b) 1
c) 2
d) 3
e) 4



3-5 January 2018

Thursday, Jan 4 2018, 17:54 GMT
Predictions: 12.008ft.
Verified: 15.12ft

(Observed - Predicted): 3.11ft.
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The January 27% storm of 2015

NOAA/NOS/CO-OPS
Observed Water Levels at 8443970, Boston MA
From 2015/01/26 00:00 GMT to 2015/01/29 23:59 GMT

2018 —SS 3.1 ft TWL 15.12 ft

+ 2018 WL

Tuesday, Jan 27 2015, 16:00 GMT
Predictions: -0.13ft.

4.5 8ft.
(Observed - Predicted): 4.71ft
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Managing with
Nature
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The Managing
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Cape Cod Times (2013, March 8) Day 2 of the Pamet breach in Truro [Video File] Retrieved from https://www.youtube.com/watch?v=j0t3Pdc3MPw




Center for Coastal Studies Provincetown

ADMINISTRATIVE OFFICES

115 Bradford Street

Provincetown, MA 02657

tel (508) 487-3622 fax (508) 487-4495

HizBERT MARINE LARORATORY

5 Holway Avenue

Provincetown, MA 02657

tel (508) 487-3623 fax (508) 487-4695

Ballston Beach Overwash:
Understanding Overwash Events for
Science-based Management

Center for Coastal Studies, Provincetown Massachusetts
Department of Marine Geology
Mark Borrelli, Graham S. Giese, Stephen T. Mague, Theresa L. Smith
Submitted to the Town of Truro | CCS-DMG Report: 16-01
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Nancy Bloom (2018, January 4%) Ballston Beach Breach 2018 [Video File] Retrieved from: https://www.youtube.com/watch?v=mP5pCvFUL5I
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Coastal Erosion Viewer
Z4CZM

Introduction Data Interpretation Short-Term Rates
Massachusetts Office of Coastal Zone Management

Long-Term Rates

Long-term SLC Rates
Short-term SLC Rates
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Click on a transect to view
additional information

Esri, TamTorm, Garmin, SafeGraph, G Massachusets Office of Coastal Zar

Contact

Short-Term Change Transects
(1970-2018)

Change
Accreting

Eroding

No Statistical
Change

Zoom in to view mean high
water shorelines (1844-2018)




Z@% CZ M Coastal Erosion Viewer

Introduction Data Interpretation Short-Term Rates Long-Term Rates Contact

Massachusetts Office of Coastal Zone Management
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Mean High Water Shorelines
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EXPLANATION

0.1 mfyr
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Hapke, et al., 2013

long-term rate
short-term rate

long-term eroding (red)
or accreting (green)

short-term eroding (red)
or accreting (green)
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EXPLANATION
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