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Storm Beach Cycle

STORM BEACH CYCLE These four steps show the response of a beach to a storm.
Beach erosion from storms contribute to the larger scale landward migration of the barrier
spit.

Dune Ramp
Berm Crest

germilop l High Tide

Beach face Low Tide

1. Mature Beach (large berm)
Beach

\ 4

Berm scarp

Overwash
Storm Surge
High Tide

Low Tide
Dune scarp

2. Storm Beach (berm is cut back, under large storms the dune may
be cut back and overwash may carry sand landward of the dunes; sand

from the beach is temporarily stored offshore as bars. Offshore: Bar

High Tide

Low Tide

3. Post Storm Beach (Swash bars move sand
onto the beach and add it to the berm. This

r
occurs when large waves are absent.) Swash Ba

\ 4

High Tide

Low Tide

4. Mature Beach (large berm) Accreted Sand




LIDAR System & Research Vessel

1. Teledyne-Optech ILRIS HD-
MC

Laser scanner
Accuracy =4 mm @
100 m
10 kHz repetition
rate
Pt density = 1.3 cm
@1000m

2. Applanix POS MV v4
Orientation
(heading/pitch/roll)
* 0.002 degrees

accuracy

3. Trimble R10 — VRS RTK
enabled
Precise positioning
* 4-5cm positional
accuracy

* Real time NMEA data
stream




LiDAR Elevation at Little Beach

Little Beach - October 19, 2022 '

Elevation (m) NAVD88
e High : 4.2

- Low: 0

" Sourss: Berl, Yesear, G083, Barthstar Gsographles, @kE@I%b\_E , USDA,
USBS, AsroCRRID, IGN, and the GIS Ussr Community .



Little Beach Volumes and Change

Table 2.1

LITTLE BEACH VOLUMES

Volume (cubic meters, NAVDSS)
9/9/2020 6,164
10/19/2022 5,781

PERCENT CHANGE

Date Range NAVDS88
9/9/2022 to 10/19/2022 -6.2%




Change in Elevation Between LiDAR Surveys

Change Analysis - 2020 to 2022
Elevation Change (m) NAVD88
o

[[]-10t-05 |AccreTioN

[ ]-05t0-025

[ ]-0251000

[ Jooto02s N
[ Jo2st005 A
— EROSION

— L
i [ IMeters

* Sourss: Beil, ,@rh:ur, Beo8ys, Barthsiar Goographies, @NE.@RT/M-: , USDA,
USGS, Asro@RID, IGN, and the @IS Usar Community



Little Beach Side-Scan Mosaic
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Sediment Grab Sample Locations
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CMECS Substrate Map
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| CMECS Substrate: Sub

9

CMECS Substrate Subclass
Group - Subgroup

|:| Bedrock

Coarse Unconsolidated Substrate

- Gravel - Boulders

|:| Gravelly - Gravelly Sand

|:| Gravelly - Gravelly Muddy Sand
|:| Gravel Mixes - Sandy Gravel
Fine Unconsolidated Substrate

:l Sand - Sand, Undifferentiated

‘:I Sand - Fine Sand

|:| Muddy Sand - Silty Sand




CMECS Substrate Map with Crepidula fornicata and Eelgrass

D B T T —

! CMECS Substrate: Subg

A Y

CMECS Substrate Subclass
Group - Subgroup

|:| Bedrock

Coarse Unconsolidated Substrate

- Gravel - Boulders

:] Gravelly - Gravelly Sand
I:l Gravelly - Gravelly Muddy Sand
|: Gravel Mixes - Sandy Gravel
Fine Unconsolidated Substrate

[:] Sand - Sand, Undifferentiated
I:l Sand - Fine Sand

[ ] Muddy Sand - Silty Sand
Other Features

Eelgrass

Crepidula
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Mapped Extent of Eelgrass Beds, this study and Bradley, 2023 study

Extent of Eelgrass Beds

Scattered Eelgrass

EXPLANATION

1 ] Eelgrass, 2021 (Bradley, 2023)

This Study

:] Dense Eelgrass

I:] Scattered Eelgrass

_ 10 Meters



Wave Height Measured at Little Beach

Significant Wave Height Time Series For Buoy Data

[Mean Value = 0.23J

Time (day)




Modeled Wave Height, NE wind at 20 m/s

Data in WGS84 System
] ]

—
Q
()
—
o
()
°
=]
=
=
©
-

l l
-71.55 -71.5 -71.45 -71.4 -71.35
Longitude (Degree)




Modeled Wave Height Simulated from Hurricane Irene

Data in WGS84 System
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Proposed Facility at URI Bay Campus (Conceptualization Only)

Boat Facility on the URI Bay
Campus

Capstone Design Students 2024-2025
OCE 496, CVE 498

Malcolm Spaulding, Chris Baxter,
& Mehrshad Amini

February 2025



Nature—Based Approaches to Reduce Flooding and Erosion

Breakwater

)
rr?aqe © 2025 Airbus
o



Nature—Based Approaches to Reduce Flooding and Erosion

Problem:
* Coastal flooding and shoreline erosion

Design Schematics
Potentlal Solutlons: “"“‘" L This Portion of Bank Removed During Regrading
. . . I
These concepts are inspired by nature-based strategies, often R —
referred to as Living Shorelines. These techniques not only
help reduce erosion and flooding, but also preserve natural

Natural Fiber Blankets
to Stabilize the Soil

Regrade slopg ]
habitats, improve water quality, and maintain the natural "“Y/‘ - e g e
sediment transport dynamics. cambEEee | et SGE T

NOT TO SCALE

1) Restore part of the dunes to reestablish the coastal bank
2) Nourish and reprofile the beach
3) Install living breakwaters

Design Schematics Design Schematics

Added Beach Nourishment

Wave energy reduced Living breakwater constructed of Coastal
landward of living breakwater shellfish, concrete forms and/or rock Dune /

Mean High Water Mean High Water

b
1hIE 3 B2
/ )L Mean Low Water Existing Beach Topography
Existing Topography

NOT TO SCALE NOT TO SCALE




Conceptual Layout: Combined Strategies for Coastal Protection — Block 1

Emergent Breakwater Submerged Breakwater

* Dune Restoration (Dunes Area): Rebuild and
vegetate dunes to buffer wave impact and trap sand
naturally.

* Beach Nourishment (New Shoreline): Add sand
. v and reshape the beach to rebuild lost shorelines, fix

erosion, and defend against future storms.
3

* Living Breakwaters (Submerged + Emergent):
Install living breakwaters to reduce wave energy,

protect the shoreline, and help retain beach

sediment.
X . When combined, these nature-based strategies

Y work as a system to defend the coast, enhance
resilience, and support natural processes.

-




Conceptual Layout: Combined Strategies for Coastal Protection — Block 2

Submerged Breakwater
I |

\ | 3 | By combining dune restoration, beach

nourishment, and living breakwaters, we
) propose a sustainable and adaptive
A
% X Submerged Breakwater flooding at Little Beach.
/

)
3
; approach to managing erosion and
;
: « These strategies work with nature, not
v N ¥ 3 N against it.

* They preserve the character of the beach,

enhance habitat, and improve storm
protection.

/ * This conceptual plan is scalable and can
A be tailored to local needs and site-

specific challenges.

Let’s protect the beach naturally - for
today and the future.



