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Phase 7 recommendation 

from Larry Sanford
Phase 6 shoreline erosion

• Digitally measured long-

term shoreline erosion

• Partitioned in time based on 

hydrology

• Kilometer spatial resolution 

of CH3D grid

Wave-driven time dependent dynamics 

simulation of shoreline erosion

Significance

• Coastline erosion is a challenge, particularly under climate change 

and sea level rise.

• A  new piece of best available science.
2
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1974

VIMS shoreline erosion report 50 years ago
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Phase 7 shoreline protection
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6

5.2

30.5

18.3

1.3

0.8

18.3

Bank height used for both Phases 6 and 7
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Comparison of simulated and 
observed wave height

YorkSpit

Patapsco

Annapolis

FirstLanding
Sources: Esri, GEBCO,
NOAA, National Geographic,
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Significant wave height distribution and propagation

Wind Jan. 7-12, 1991
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Wave power vs 
precipitation 
forcing at the 
Calvert Cliffs

Wave power

Precipitation

Display similarity with 
high-frequency variability 
but differ in time.



10

0.0E+00

5.0E+05

1.0E+06

1.5E+06

2.0E+06

2.5E+06

3.0E+06

1991 1995 1999 2003 2007 2011 2015

Sa
n

d
 e

ro
si

o
n

 (
kg

/d
ay

/c
e

ll)

Year

Sand_p7_cell58848

 sand_p6_cell8381

Precipitation-driven versus wave-driven shoreline 
erosion at the Calvert Cliffs

The overall erosion loads are the same but the timing differs.



11

2.E+09

3.E+09

4.E+09

5.E+09

6.E+09

1990 1994 1998 2002 2006 2010 2014

TI
SS

 (
kg

/y
e

ar
)

Year

TISS TISS_P6

Annual Total Inorganic Suspended Solids (TISS) 
shoreline erosion – 58% of interannual variability

5.2 (58% higher)

3.3



12

Run 20250317
2015 is the average
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Local shoreline erosion (blue) versus watershed load 
(orange) at the Calvert Cliff (2684 times higher)
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Local shoreline erosion versus watershed 
load in Fishing Bay

TSS Organic N Organic P PIP

Watershed load (kg/year) 7.84746e+07 1.7708e+06 250318 173450

Shoreline erosion (kg/year) 7.71105e+08 223620 135945 22131

Ratio between shoreline 
erosion and watershed  Load

10 0.13 0.54 0.13
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Run 20250317

Spatial distribution of shoreline erosion
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Data deliverable in  
NETCDF

• No nitrate, ammonium 
and phosphate.

• No labile organic matter.
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Message

• The wave model functioned properly in the whole Bay.
• Wave power redistributed shoreline erosion in space and 

time but total P6 and P7 shoreline erosion is the same.
• Total sediment erosion is equivalent to total sediment 

load from the watershed Bay-wide but can be higher by 
up to three orders of magnitude on a local scale.

• Nitrogen and phosphorus from shoreline erosion account 
for 4 and 15% of watershed load for the whole Bay but 
could increase three-fold in some embayments.
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Wind over 24 years
Blue is u and red is v
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