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Take Home
Messages

Coastal Geology
Waves will never stop

Sediment Transport
Coastal erosion will never stop

Storms 
Storms will never stop

Coastal Evolution
Coastal Evolution will never stop



• 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

Waves



Waves

COASTAL GEOLOGY 101



Coastal Sediment Transport
Longshore and Cross-shore



• ~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!

Rates of Longshore Sediment Transport



Coastal Sediment Transport
Longshore and Cross-shore



Dynamic 

Equilibrium

in Chemistry: a state of 

balance between 

continuing processes

in Coastal Geology: the 

tendency for beach 

geometry to fluctuate 

about an equilibrium that 

changes with time







https://www.youtube.com/watch?v=DGfm0BIPUKU

COASTAL STORMS



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





The January 27th storm of 2015

2018 – SS 3.1 ft TWL 15.12 ft

2015 - SS 4.7 ft TWL   4.58 ft

2015 SS + 2018 WL 16.72 ft



2015 SS + 2018 WL 16.72 ft

1.5 ft higher than 2018



Managing with 

Nature 

vs. 

The Managing 

of Nature

Pamet River
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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 
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Nancy Bloom (2018, January 4th) Ballston Beach Breach 2018 [Video File] Retrieved from: https://www.youtube.com/watch?v=mP5pCvFUL5I 
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Long-term SLC Rates

Short-term SLC Rates



1897

1955

2000

2009
201820122013

1994

1979



T# 465 466 467 468 469 470 471 472 473 474

ST -3.9±2.6 -4.8±2.4 -5.9±2.7 -6.8±3.2 -7.3±2.6 -6.7±2.6 -5.1±2.5 -3.9±2.3 -2.9±2.0 -2.8±2.1

LT -6.5±1.1 -6.5±1.0 -6.5±0.9 -6.7±0.8 -6.6±0.7 -6.6±0.7 -6.6±0.8 -6.6±0.9 -6.5±1.0 -6.4±1.1

Short-Term SLC
-2.8 – -7.2 ft yr
± 2.0 – 3.2 ft/yr

Long-Term SLC
-6.4 – -6.7 ft yr
± 0.7 – 1.1 ft/yr







Hapke, et al., 2013
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