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USGS National Assessment of Shoreline Change
Objectives

Develop a nationall record
off shoreline positions and
assessment tools.

Apply standard and
uniferm methods of
shereline change: analy/sis.

Estallish procedures fer
Ublre: comparsens, of
Shereline: pesitien.

ConthkBuLe tor predicien oi
future coastal conditions.
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Historical Shoreline Change

Four Shorelines

Late 1800s
 Mid-late 1920s
e 1950s — 1970s
« Modern (Lidar)

MHW elevation

DSAS analysis

50 m transect spacing
e End-point method

Long-term change
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Mapping Beach Topography Using Scanning Airborne Laser Altimetry
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15 analysis regions

Transects spaced 50m
Long-term: 14,923 transects

Short-term: 16,348 transects

(LT = 1800s to 1998;
ST =1970s to 1998)
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Average Shoreline Change Rates (Shifted Data)
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Percent of Shoreline Changing (Shifted Data)

Klamath -
Eureka

VEVENGE

Russian
River

San Fran N -

San Fran S-

Monterey |
Bay

Big Sur

Morro Bay-

Santa
Barb N

Santa
Barb S

Santa |
Monica

San Pedro -
Oceanside -

San Diego -

+

I -
Accretion

A
| onig-term

= Short-term

Percent

LT: 42% CA beaches eroding

ST: 68% CA beaches eroding




Shoreline Change
Santa Barbara South
Region

- Large variation indicative
of highly engineered and/or
irregular coast
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The National Assessment of Shoreline Change:

A GIS Compilation of Vector Shorelines and Associated Shoreline Change Data

for the Sandy Shorelines of the California Coast

By Cheryl Hapke! and David Reid?

2006
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Introduction

The Coastal and Maring Geology Program of the U.S. Geological Survey has generated a comprehensive data clearinghouse of
digital vector shorelines and shoreline change rates for the sandy shoreline along the California open coast. These data, which
are presented hergin, were compiled as part of the .5, Geological Survey's National assessment of Shareline Change Project,

Beach erosion is a chronic problem along many open-ocean shores of the United States, As coastal populations continue to
grow and commurnity infrastructures are threatened by erosion, there is increased demand for accurate information including
rates and trends of shoreline migration. There is also a critical need for shoreline change data that is consistent from one
coastal region to another., One purposa of this work is to develop standard, repeatable methods for mapping and analyzing
shoreline movement so that penodic, systematic, and internally consistent updates of shorelines and shoreline change rates
zan be made at a National Scale.

This data compilation for open-ocean, sandy shorelines of the California coast is one in a series that already includes the Gulf
of Mexico and the Southeast Atlantic Coast (Morton et al., 2004; Morton et al., 2005) and will eventually cover Washington,
Qregon, and parts of Hawail and alaska. Short- and long-term shoreline change evaluations are determined by comparnng the
positions of three historical shorelines digitized from maps, with 2 modern shoreline derived from LIDAR (light detection and
ranging) topographic surveys. Historical shorelines generally represent the following time-periods: 1850s-1880s, 1920s-1930s,
and late 1940s5-1970s. The most recent shoreline is from data collected between 1997 and 2002. Long-term rates of change
are calculated by linear regression using all four shorelines. Short-term rates of change are end-point rate calculations using
the two most recent shorelines. Please refer to our full report on shoreline change of the Calbformia coasthne at

http: Apubs, usgs, gov/of2006/1219) for additional information regarding methods and results (Hapke et al., 20083,

Data in this report are aorganized into downloadable layers by region (Morthern, Central and Southern California) and are
provided as vector datasets with metadata. Vector shorelines may represent a compilation of data from one or more sources
and these sources are included in the dataset metadata. This project employs the Environmental Systems Research [nstitute's
(ESEI} ArcGIS as it's GIS mapping tool and contains several data layers (shapefiles) that are used to create a geographic wview
of the Califormia Coast. These vector data form a basemap comprised of polygon and line themes that include a U5, coasthne
{1:80,000%, V.5, cities, and state boundaries.

Introduction

GIS Data Layers
Data Files

Base Layers

About Data Collection

Index Map

References

Contacts
I —————————————————
soe also:

UsGSs OFR 2006-1219:
Mational Assessment of
Shoreline Change Part 3:
Historical Shoreline
Change and Associated
Coastal Land Loss Along
Sandy Shorelines of the
california Coast

UsGs wWestern Coastal &
Marine Geology { WCMG )

Search WCMG

USGS Coastal & Marine
Geology Program




.
GIS Data Layers

Data in this publication are intended to be integrated into a GIS. A GIS is defined as a system of hardware and software o
support the display, manipulation, and analysis of spatial data for mapping and complex data analysis. This integrated package
provides researchers the ability to analyze and map the various datasets to help with research, economic and social palicy-
making decisions regarding the environment,

all of the files necessary to run shoreline change analysis are provided. This includes ten GIS data layers {shapefiles) for each
region along the sandy shoreline of California, These include: three historical and one modern vector shorelines, an offshore
baseline used for generating shore-normal transects, shore-narmal transects for long- and short- term shoreline change rates,
transect/shareline intersection positions for long- and short-term shoreline change rates as a point shapefile, and a vector
shapefile containing bias walues for the MHW - HWL shoreline proxy offsets. The GIS data lavers fram this publication are
cataloged below by region for easy access. Please refer to http://woodshole.er.usgs.gov/project-pages/dsas/ for information
about the Digital Shoreling Analysis System (DSASY used for the analysis of this data.

A Top of page
Data Files

Region Layer Name and Description Metadata Files
Southern | SoCall852_1889 - Yectar shoreline derived from 1852-1889 source data HTML, FAQ, text, zml
indesx map So0Cal1920_1934 - Yector shoreline derived from 1920-1934 source data HTML, EAQ, text, xml
Socallo?1l 1976 - Yector shoreline derived from 1971-1976 source data HTML, FAQ, text, xml
Socall1998 - Vector shoreline derived from 19928 source data HTML, FAQ, text, xml
SoCal_baseline - Offshore baseline for generating shore-normal transects HTML, EAQ, text, zml

Scal.zip
Socal biasvalues - Shoreline MHW - HWL Bias offset Yalues HTML, FAQ, text, xml
Socal_transects_It - Shaore-normal transects with associated long-term rates of shareline change HTML, FAQ, text, xml
Socal_transects_st - Shore-normal transects with associated short-term rates of shoreline change HTML, FAD, text, zml
Socal_intersects_It - Transect/Shoreline intersection positions associated with long-term rates HTML, FAQ, text, sml
Socal_intersects_st - Transect/Shoreline intersection positions associated with short-term rates HTML, FAQ, text, xml
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DIGITAL SHORELINE ANALYSIS SYSTEM

Computer Software for Calculating Shoreline Change (and other problems dealing with the positional change of a boundary over
time)

The Cigital Shorsline Anzlysis System (DSAS) is computer softwara thal computes rate-of-change statistics from mulbiple historic shoreling positions residing in 2 GIS, 1L s also usaful for
computing rates of change for just abowt any other boundary change groblem that incorporates a cleary-identified featung pocition at discrete timas

The 0SAS software 15 freely avalable.
CURRENT VERSTON

The current wersion is 3.2 and is availahle hera.
1F yvou usa L, please cita the folowing pubhcation:

Thisler, E.2., Rwnmealztoss, EA., Skl 2L, and Miller, T.L., 2005, Dapral Shorseline Analysiz Systent [D2A5) version 3.00 An ArcGfS extension for calculating sforsline change: LS
Geological Survey Open-File Report 2005-2304,

& public bulletin board for DSAS support is availabla to report bugs, as well as to exchange tips and techniques with tha authors and other DSAS users,

https: fwoodshole.erusgs, gov/coi-bin/discus sshow, coit2s/2

CONVERSION UTILITY

0S5aS transects created in the previous DSAS v.2x (for ArcView 3.x] can now be imported for use in 0545 v. 3.0+ [for ArciG1S 9+ using the stand-alone utility avsailable for download below.

hitp: /fwoodshole. erusgs, gov/project-pages/dsas/Transect_converter/DSAS convert_transects.zip

Required inputs:

= Multiple shareline positions

- Usar-generated basshne

OS5AS generates transects that are cast perpendicular 1o the baseline at a user-specified spacing alongshora,

The transect/shoraling intersactions along this bassline are then used 1o calculate the rate-of-change statistics.




Oregon Shoreline Change (progress)

¢ Oregon Historical Shorelines:
1880s — Completed
1930s — Completed
1950s-1970s (<25% of Shoreline) — Completed
1960-1980s DRGs — Completed

1967 Aerial Phetography, — scanning complete, arthorectification
and mosalc creation complete, shoereline vectorization In Progress
(WASDepL: oif EcCeleay)

2002 Lidar
& Shoreline andllveachi slopes — Completed
& Proxy~-datum bas and bBias uncertainty, - Completed
¢ DSAS Analysis:
— Baseline Generation - Completed
— ransects Generauen - Completed
¢ Long-Term — 6475 = 309! km
¢ Shert-Term — 71461 = 357 kim

— EdItSs el liransects — Completed
[DSAS; Analysistawaiits finzal sherelines




Washington Shoreline Change (progress)

¢ \Washington Historical Shorelines:
1880s — 90% Completed
1930s — Completed
1950s-1970s — 90% Completed
2002 Lidar
¢ Shoreline and beach slopes — Completed
& Proxy-datum, bias and bias uncertainty - Completed
— =5 ether high guality, sherelines — Completed
o DSAS Analysis:
— Baseliner Generaten - Completed  Long Beach
— Tiransects Generated w7
¢ Conag-ienm
& Shert-lerm
— Edits el liransects — Completed




Concluding Remarks

¢ Can documenting past shoreline positions
be used to adeguately predict future
trends?

¢ How willl climate change and accelerated
sea-level rise Impact shorelines?

¢ |mpact off anthrepegenic changes) Such as
ERgINEErng Structures andl changes te
Sedimenit supply,— complex ISSUe.

9 Plan e PErGHIC Update sherelines ana
DSAS pregiam inciudingfstatistical tee)ls:
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USGS Shoreline Change Web Sites (West Coast)

California Sandy Shoreline Change Open File Report:
hitp://pulbs.usgs.gov/of/2006/1219/

Califernia Sandy Shoreline GIS Data:
nttp://pPulds. usgs.gev/el/2006/1251/

Califernia Sandy Shoreline Internet Map Server:
nttp://coastalmanp.manne.usas.gev/Arclms/AVensite/us
a/Wwestcoast/shoereline. change/ca coast/\Viewer. hatm

Califernia Cliff Change Open Eile Report:
RttpE//PUeS. USES. 0eV/eli/2007 /1 1338/

Califernia Cliff GIS Data:
bR/ PUISIUSES 0 eV/ eI/ 2007 /A 12).

Nationall Assessment: off Shoreline Change Project:
tbeE//ceastalremiSESIaeV/SHeRENNE=CIIaREEY.

USGES Westernn Coastall and Marne Geology, eam Page:
bR/ AW A IISAVISNS SV

[DSASENIUHEE//ANVEEESIHG] ERCIR NS SO BV/IGIECI=P A ES/ B SAS/,

=USGS
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USGS National Assessment of Shoreline Change

y Publications from Western States

Now online:

Matinal Ansessmentof Shumeli
Historical Shareline Change and &
J i'.m.':nll.anrl Lo Al Eandy Shnar

bt pf o bs usns goua R0 1.8

hitp fpabs usns goufa B 2006215
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In preparation:

National Assessment of
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Alang Sandy Shorelines of the
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By Petar Pmggioro and others
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