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Coastal Erosion Studies

e Analysis of long-term
(decades-century) shoreline
changes

e Completed for Kauai, Oahu,
and Maui beaches

e Data products include:
— Erosion maps
— Rate tables, plots
— Air photo mosaics
— Historical shoreline GIS
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Methods: Mapping Historical Shorelines

EXPLANATION

Historical shoreline
I January, 1928
[ Topographic sheet, 1932
. September, 1949
[ October, 1958
[ April, 1967
m March, 1971
I March, 1975
I February, 1988
I July, 1996
. June, 2006

%

[ — Transect, 20-meter spacing




Methods: Calculating Shoreline Change Rates
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ik Shoreline position with
95-percent confidence interval

— Regression line

COASTAL DATA
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HAWAII COASTAL EROSION WEBSITE:
soest.hawaii.edu/coasts/erosion/
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The Hawaii Shoreline Study provid
public and government partners to in decision-making in the
coastal zone. Shorelines are hi variable environments
characterized by a number of natural hazards. These include:
tsunami, storm surge, high winds, coastal erosion, sea-level rise,
and high wave overtopping. Building on eroding coasts increases
vulnerability to all these hazards. A direct step to mitigating the
impact of coastal hazards is to exercise avoidance (Hwang, 2005) by
mapping high hazard zones designed, in part, on data such as found
in this study.

oreline change data to the

A significant additional benefit to shoreline change data is to define
zones of avoidance for the purpoese of environmental conservation.
When erosion threatens the built environment a common reaction
is to armor the shoreline with a seawall or revetment. Armoring
may impound sand thereby impacting the sediment budget of a
beach and exacerbating the erosion. Shoreline armoring also
increases wave turbulence and reflection. It is commeon to find that
the construction of one seawall on a beach leads to proliferation of
additional seawalls. Armoring a chronically eroding coast leads to
beach loss (Fletcher, et al,, 1997). In an era of accelerating sea-level
1 and White, 2006) the threat of chronic erosion and
growing and the use of shoreline data becomes a
Ily significant coastal management tool in the effort to
conserve beaches for future generations.

This site provides storical maps and air photos, modern
vertical and oblique air photos, and maps depicting
shoreline change spaced every 2o m on the sandy beaches of Maui,
Oahu, and Kauai. Please click on an island to access the database.

rates of

»

Shoreline Study of
Oahu, Maui and Kauai

ol =

7 Other bookmarks
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Erosion Maps

AREA DESCRIPTION

The shoreline fronting the community of Sunset Beach (ransects 119 — 269) on the north shore of Oahu is the site of world famous big wave
surf breaks inciuding Sunset and Velzyland, The area is exposed to swells from the north Pacific in winter monthe and easterly tradewind
waves year-round. Sunset Beach is the central portion of a continuous (4 mi long) beach compased of carbonate sand, and characterized by
occasional outcrops of imestone that may be intermittently buried or exposed by shifting sand.

Shoreling change rates at Sunset Beach (1928 — 2006) are mostly low (< 1 ftlyr). Large winter swell causes dramatic changes in shoreling po-
sition that largely recover the following season. Because of this, shoreding change rates at Sunset Beach have high uncerainty due to shor-
term variations in shoreline position. Despite wide variations in beach width, the vegetation line has remained approximately stable since 1528
The high rate uncertainty and stable vegetation line sugges! that the shoreline has remained approximately stable over the long-term or that
seasonal variations are masking the true long-term change. These characteristics may also reflect shoreline stabilization by armaring that holds
the vegetation line in place.

Shori-term erosion is a significant hazard to beach-front homes, especially in winter with run-up from large waves. A number of beach-front
homes were destroyed during a massive winter 1969 swell.

Previous studies by Hwang (1981) and Sea Engineering (1988) found litte net change or smail seaward growth of the vegetation line at Sunset
Beach 1949 - 1988, except at Sunset Beach Park and at the west end of Kaunala Beach where the vegetation line ercded. The vegetation
line has since recovered at Kaunala Beach (1288 — 2006).

|E— 1928
=== T-sheet 1932
[ May 1949
E Sep 1961
— Apr 1967
_ Jan 1971
 Apr 1975
I Jun 1975
I Feb 1388
Lyl 1995
— Jul 2006

For more information see: hitpwww soest hawail edwaspicoastaioahu/

Hwang, 0 (15€1). “Baeach changas on Oahy 55 reveaied by aonal pholographs,” State of Hawal, Department of Planning and Econome Developmant

Sea Engineering (1868). "Oahu shoreline study ™ City and County of Hondlkiu, Dept of Land Utilization

| Erpsion rate measurement locations
(share-normal transects)

Historical beach positions. color eoded by year,
are determined using orthorectified and georef-
erenced aeral photographs and Mational Ocean
Survey (NOS) topographic survey charts. The
low waler mark is used as the historical shore-
line, er shareline change reference feature
[SCRF).

Movement of the SCRF along shore-normal
transects (spaced every 66 ft) is used 1o calcu-
late erosion rates

Focky Pt
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Erosion Rate Tables and Plots
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Erosion Rate Plots

Mokuleia, Oahu; Transect 293 Kailua BP, Oahu: Transect 217
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Historical Air Photo Mosaics
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NATIONAL ASSESSMENT OF SHORELINE CHANGE, HAWAII

coastal.er.usgs.gov/shoreline-change/

= USGS

science for a changing world

National Assessment of Shoreline
Historical Shoreline Changes in the

Open-File Raart 20111051
e

U.5. Department of the Interior
U.S. Geological Survey-,
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Erasion

Change: Historical Shoreline Change in the Hawaiian Islands

-]

Long-term rates,
in meters per year

Short-term rates,
in meters per year

EXPLANATION

S-parcent corfidence inbenal  —Fats

1o North Dahu
1 Kahuku Point
2 Kuilima
3 Turtle Bay
4 Kawela Bay
4 5 Waialee
L 6 Rocky Paint
5 TKe lki
8 Sharks Cove
9 Waimea Bay
10 Puaena Point
11 Haleiwa
12 Kaiaks Bay
13 Waialua
7 14 Mokuleia
E“-— 15 Camp Erdman

eh
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Beach

Figure 24. Long-term {all 2vailable years) and short-term (19405 to present) shoreline change rates, North Oahue

{Location shown in figure 22}




Historical Shoreline GIS Layers at the

NATIONAL ASSESSMENT OF SHORELINE CHANGE, HAWAII

coastal.er.usgs.gov/shoreline-change/

2% USGS OFR 2011-1002: Nat: % - oy

&« C N 009/data.htm
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science for a changing world

U.S. Geological Survey Open-File Report 201

[ pubs.usgs.gov/of/201
UH Sea Grant W Wikipedia

009

National Assessment of Shoreline Change: A GIS Compilation of Vector Shorelines and Associated Shoreline Change Data for the Sandy Shorelines of Kauai, Dahu, and Maui, Hawaii

Geospatial Data

Data in this report are available as downloadable files based on the 11 geomorphic regions within the Kauai (fig. 1), Oahu (fig. 2), and Maui (fig.

[HiEF=rE 3) study areas. These index maps show the extent of each region. All vector data are delivered as ESRI shapefiles in the geographic cuord\nate
List of Figures system (WGSE84) and distributed with Federal Geographic Data Committee- (FGDC) compliant metadata in Extensible Markup Language (*.xml)
| _ format. Tabular data are delivered as dBase IV ({*.dbf) structured files, which can be read with ESRI ArcG1S software as well as many other
Conversion Factors available spreadsheet programs. Metadata are also provided for all spatial and tabular data in text (%.txt) and FGDC Classic (*.html) farmat.
ESRI ArcCatalog 9.x can also be used to examine the metadata in a variety of additional formats.
Abstract
* Tt This report includes all of the files necessary to perform shoreline-change analyses using the Digital Shoreline Analysis System (DSAS) software.

Please refer to Thieler and others (2009) for information about the DSAS software application that was used to perform the rate calculation,
which are discussed at length in the detailed report, National Assessment of Shareline Change: Historical Shoreline Change in the Hawaiian
Islands (Fletcher and others, 2011).

Methods

Geospatial Data

Acknowledgments
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The following files are available for download for each geomorphic region (see index maps in figures 1-3):

1. compiled shorelines from T-sheets and aerial photographs, which are attributed within each dataset and included in the metadata;
2. offshore baseline used for generating shore-normal transects in DSAS;

2. long-term transect file with rates; and

4. short-term transect file with rates.

[ Data layers can be downloaded individually using the table below. Individual layers are provided as Wln2|p® files. If WinZip® is not currently
installed on the local system, go to WinZip® (htt .com) to download the most recent version.

/WL WiNzi

Kauai
|
| Kauai North
|
[ File Description Metadata Download
| Compiled shorelines and
i iti htm
KauaiN_shorelines.shp a550C af:ed_pnfs tians h . . LB
uncertainties for North Kaua Lt (260 KB)
region
i i -htm
Kauain_baseline shp Offshore baseline for ge[ﬂerat ng chiml zip
shore-normal transects in DSAS At (76 KB)
Shore-normal transects and hirn
KauaiN_LT.shp associated long-term rate LB
calculations At (106 KB)
Chnra-nnrmal trancarte and

s

» (] Other bookmarks |

USGS Home
Contact USGS
Search USGS

Click on figures for larger
images.

Figure 1. Map of Kauai showing
shoreline study regiens: north,
east, south, west,

Figure 2, Map of Oahu showing
shoreline study regiens: north,
sast, south, wast

Figure 3. Map of Maui showing
shoreline study regions: north,
Kihei, west,




Historical Erosion Studies Are Used For:

e Coastal building setbacks
e Coastal hazard assessment
* Erosion management

e Beach management plans and
restoration projects

e Environmental Assessment /
Impact Statements
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Coastal Building Setbacks

* Maui:
erosion rate (ft/yr) x 50 yrs + 25 ft

e Kauai, DLNR:
erosion rate (ft/yr) x 70 yrs + 40 ft

lEXCHANGE “‘



This Data May Also Be Used For:

* Long-term planning, General Plans
e Vulnerability and risk assessment

e Understanding shorter-term variability (shoreline
positions, plots)

 Documentation of other historical changes along the
coast (e.g., aerial photos)



Strengths

e Best available data on long-term historical shoreline
trends

e Observation-based data
e Uses widely accepted GIS and statistical methods

50 ™ - v o 1
Rate = -0.4 + 0.1 meters per year ‘

il
0 m"

_50 i i R 2
1920 1940 1960 1980 2000 2010
Year

Shoreline position,
in meters

EXPLANATION

sk Shoreline position with
95-percent confidence interva

— Regression line
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Limitations

 Not available for Niihau, Molokai, Lanai, Kahoolawe,
Big Island

* Uncertainties / errors due to:
— Limited historical shorelines (~8-10)
— Mapping process
— Short-term variability

* Long-term forecasts using this data would not
account for increasing erosion with accelerating sea-

level rise



Needs, Next Steps

* Erosion maps for other islands
* Update existing maps with new air photos

 Research into how increasing sea-level rise will affect
erosion rates

 Improved understanding of short-term, episodic
erosion hazards



Mahalo
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Brad Romine
UH Sea Grant, DLNR-OCCL
Ph: 587-0049 romine@hawaii.edu

Hawaii Coastal Erosion website: soest.hawaii.edu/coasts/erosion/
USGS Nat. Assessment : coastal.er.usgs.gov/shoreline-change/
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