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Analysis of Shoreline Change in Connecticut

100 Years of Erosion and Accretion

¥ . * Project Goal: Conduct a Geographic Information System (GIS) time

series analysis using.maps of. the CGonnecticut shoreline from
several different time periods between 1880 and 2006 (100+ years) &
to provide a high-level, quantifiable assessment on CT shoreline

trends from both a statewide and a localized perspective.

Statistics will be generated using the USGS Digital Shoreline
Analysis System(DSAS) software.

« Education: Webinar M - Materials will also be used for future talks
and presentations.

? » Schedule: Completion April 2014.




Analysis of Shoreline Change in Connecticut

100 Years of Erosion and Accretion

Presentation Outline:
— Guidelines for use (caveats, €etc.)

— Background (USGS studies)

— Definitions (shoreline means...)

: — Data sources and tools

— Process explained andipreliminary results
— Selected samples around the State

— Repeat caveats




Overall caveats:

Shorelines are continuously moving in response to natural processes and human
activities.

= Cyclic and non-cyclic processes change the shoreline position from daily and
seasonal effects (wind/waves/storms), to changes in sea level over a century to

thousands of years.
= Beaches can be nourished/graded and shorelines can be filled, developed,

and armored.

The results reflect a cumulative summary of the natural and man-made processes
affecting the shoreline for the time period analyzed.

We have addressed areas of obvious or large-scale development on a limited basis
when considering portions of the results (i.e., the pace of change.)
Specifically areas in Bridgeport, New Haven, the Thames River, and selected

portions of Fairfield County.
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Disclaimer*:

Shoreline change data presented here may differ from that found in other sources, any
differences do not necessarily indicate other data sources are inaccurate.

When considering other sources of shoreline change, discrepancies are to be expected
considering the many possible ways of determining shoreline positions and rates of
change, and the inherent uncertainty in calculating these rates.

The results from this analysis represent shoreline movement under past conditions and
are not intended for use in predicting future shoreline positions or future rates of

shoreline change.

* Adapted and amended from Hapke, C.J.,
Himmelstoss, E.A., Kratzmann, M., List, J.H., and
Thieler, E.R., 2010, National Assessment of Shoreline
Change; historical shoreline change along the New
England and Mid-Atlantic coasts: U.S. Geological
Survey Open-File Report 2010-1118, 57 p.
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Suggested Best Practice Guidelines (non-exhaustive:)

The materials presented can be reasonably used to:

* identify areas that have historically exhibited erosion or accretion trends;

* identify areas that have shown a “trend reversal” from the long term to the short term
(either changing from erosion to accretion or vice-versa);

» generally assess the speed or magnitude of change;

 support or direct research investigations or planning purposes

The materials presented should not be used to:

* solely differentiate/explain the cause of change;

* state with absolute certainty the magnitude or
speed of change at a given location;

* predict future rates and/or amount of change;

* develop engineering or design plans*

* Without a review of the underlying data
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= USGS Projsct Saciyround.. USGS - 2010 Shoreline Change Study

EXPLANATION

Analysis Region
1 New England North
2 Greater Boston
3 Cape Cod

Massachmsets Islands
5 New England South

Long Island
7 New Jersey North
8 New Jersey South
9 Delmarva North
10 Delmarva South/'Southern Virzima

- Open-File Report 2010-1118
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USGS — 2010 Shoreline Change Study

Shoreline change: Cape Cod
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Figure 16. Graphs showing long- and short-term shoreline change rates for the Cape Cod region. The location of the region is shown in figure 1.The maximum
long-tarm erosion rate was -8.0 meters per year at Monomoy Island, and the maximum short-term erosion rate of -21.6 meters per year was measured at
Chatham Inlet. Gray centered bars on long- and short-term rate plots indicate the average range of shoreline change for the region.
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“Wrcm T T o e O 3
Why CT was not done and why we took it on: ‘

* Long Island Sound is a comparatively low-energy system vs.
Atlantic seaboard so recent efforts by USGS to assess shoreline
change have ignored it

* National Assessment of Shoreline Change — New England

Mid-Atlantic Coasts 2010. OFR 2010-1118 : t
* Existing information is either sparse, anecdotal (personal P ANATION
observations/institutional memory,) or dated (1980 CAM Planning PR e W ]
Report 29) L e gt N
2  Greater Boston
8 3 Cape Cod
* Several recent stated or implied needs i —— -
* recommendations from CT Legislative Shoreline Taskforce; o )
0@ 2 sey North
* assorted questions from various state & local & L |
regulatory/planning groups i 10 Delmares St Sonshern Vg
— —— 0 0 100 KILOMETERS
U I T 1
" 01 50 1010MLE5

Figure 1. Index map of New England and the Mid-Atlantic showing the 10 analysis ragions used in this study.
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NetusIingiduneerstenm line fer this project

Our Sources and Shoreline Definitions:
1) Office of Coast Survey/NOAA T-Sheets (Topographic Survey Sheets):

Mean High Water (MHW): By definition = average of two daily high water lines. On T-sheets
from the Atlantic coast, it’s interpreted by trained topographers using the physical appearance of
the beach (usually a line from the preceding high water limit).

From “Shore & Sea Boundaries” Vol 2 by Aaron Shalowitz

2) USGS 1:24K Topographic Quad Sheets:

Wet/Dry Line: Per USGS recommendation, shorelines from standard USGS Topographic Maps
were also used. These are best described as the “wet/dry line” or the intersection of land and
water as interpreted from the source material - typically aerial photos. Since the wet/dry line
and MHW may not be exactly the same, we have to adjust the uncertainty (“+/-“) in the analysis
when using features derived from this source.
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1880’s First Accurate
Sitrvays of Neitje izl
Cozisilins — NOS/NCOAA
(INlew €IS Veaater Filss)
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1 BBONESHEEISUTVEYS

SURVEYECNTMIHENGOUNGE =AIHEY.
cliel plot rizivE ziEilzl arletec)raie) fis

Figure 5. Coast Survey plane table mapping. The surveyor is using the plane table on an offshore

rock in Cook Inlet, Alaska, circa 1910. The alidade can be seen on top of the surface of the plane table
(USS. Coast and Geodetic Survey c. 1910).

l

Figure 4. Plane table. The 1865 Superintendent’s report

included a diagram of plane table with cutaway showing tripod
head, which allowed the table to rotate and level independently
of the tripod. The alidade is mounted on top, with a ruler for
establishing lines. (US. Coast and Geodetic Survey 1865).

..
----
.....
..

Source: T-Sheet User Guide SFEI Report No. 427 Sept. 2005
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The Process

1. Meetings with USGS staff to learn their methodology & benefit from their
experiences

2. Acquired shoreline data from NOAA, USGS, CT DEEP

| CT shorelines: 1830s-2006
DECADE
15705
-~ 1880s
-~ 18903
~—1900s
1910
19305
19405
19505
- 1960s
19703

Net Movem ent 1880 to 2006
e | 055 (naximum 1000 ft)

Opan-File Hepont 2010-1118

@4 Departmest of S luter S E— — - Gain (maximum 1400 ft)
[ g w—
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3. Reviewed data against known sources of error and position on the landscape.

= Using known sources of error (e.g., quality of source material, interpretation,
technique, vintage, etc.,) we can define a boundary of “+ / -” some distance for
shorelines.

= Compare the shorelines & boundaries to relevant photos with areas of known
stability (rocks, rocky outcrops, other “permanent” objects, etc.)

Blue line is the
shoreline as defined,
pink cross-hatching
defines the boundary
M ad ! where the “true”

¢ 5 .
o 'Tl G § Ty shoreline could have

been.

Boundary and shoreline
match well with
shoreline from the

photo.
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3. Reviewed data against known sources of error and position on the landscape.

Blue line is the
shoreline as defined,
pink cross-hatching
defines the boundary
where the “true”
shoreline could have
been.

Portions of the
boundary and
shoreline do not match
well with shoreline
from the photo.
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4. Used freely available USGS software (Digital Shoreline Analysis System — DSAS)
to assess and quantify change across CT using two primary categories:

“How much has the shoreline changed?” (How far has it moved?)
“How fast has the shoreline changed?” (At what rate is it moving?)

For each category we also consider:

= the long term change (i.e., using all the shoreline data from 1880s — 2006)
= the “short” term change (i.e., using just shoreline data from 1983 — 2006)

The results are presented (either spatially or via tables/charts:)

= for a series of individual points along the coast;
= for points grouped by coastal towns
= for points grouped by areas of the coast that are geologically similar.
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CT coastal towns & geologically similar areas:

L ong 3 E - F
L2 ¢ D E
RVR
o0 = Shoreline Change Transects 1880-2006
. :'- B Shoreline Districts

w5, Rock and drift; much arkificial Fill
E. Glacial drift and beaches
iZ, Glacial drift and rock,
s, Rock and marshes
Source: Arthur Bloom (1967) via CAM Planning Report 29 — E. Glacial drift and beaches
“Shoreline Erosion and Recommended Planning Process” 1979 F. Slacial drift and rock,
w5, Rock and marshes
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“How much has the shoreline changed?”

= Net Shoreline Movement: looking at all the shorelines in a given time frame, it’s the
distance between oldest & newest shorelines.

l | PR
X i @ Q@ [~
P RS 3 == S
< o = r @& NS
IS 2 Istatlstlcs_nsmi B *» =
g g 38 < 2
> o

i transect = .4- oo 1 )

o 3B > el A

> al & > b4 | b= o

N
Net Shoreline Movement =
distance betw=en oldest and youngest shorelines

Photo credit - Thieler, E.R., Himmelstoss, E.A., Zichichi, J.L., and Ergul, Ayhan, 2009, Digital Shoreline Analysis System (DSAS) version 4.0—
An ArcGIS extension for calculating shoreline change: U.S. Geological Survey Open-File Report 2008-1278.
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“How fast has the shoreline changed?”

a. End Point Rate: Net Shoreline Movement divided by the time elapsed.
T
N O 0 X
&g
2 O
:
2
i transect ™ @ - ‘
o 0 : ‘.1
a| |¥ ~ 2
)
End Point Rate = distance in metars
nc FOINtRAe = ~ime between oldest and most: recent choreline

= if the Net Shoreline Movement was 76 meter and the timespan was 69 years, the end
point rate is 1.1 meters per year (76 meters/69 years)

Photo credit - Thieler, E.R., Himmelstoss, E.A., Zichichi, J.L., and Ergul, Ayhan, 2009, Digital Shoreline Analysis System (DSAS) version 4.0—
An ArcGIS extension for calculating shoreline change: U.S. Geological Survey Open-File Report 2008-1278.
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“How fast has the shoreline changed?”

End Point Rate Pros:
= Simple calculation that’s easily understandable;
= Can be used essentially anywhere you have data (all you need is 2 shorelines.)
= Easily applied to both Long Term and Shore Term analysis

End Point Rate Cons:
= |gnores other shorelines, so the rate can be idealized;
= Assumes a linear fit; not always the case
= Rate can be highly influenced by the quality of either (or both) of the shorelines;
= Provides no measure of “how confident we are” the rate is
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“How fast has the shoreline changed?”

b. Linear Regression Rate: uses shoreline locations to “fit” a line that approximates the
trend of the data. The line’s orientation and how well it fits is used calculate a rate
and say how confident we are about it. (Confidence is user defined.)

U Shoreline Date (years)
c UI ‘I ‘ l AND NATURAL RESOURCES vcuen!teur folrILlan d Use

EXTENSION

Education and Research

= Slope of dashed line =rate

= Offsets from the data points to the
line are used to assess confidence

Photo credit - Thieler, E.R., Himmelstoss, E.A., Zichichi, J.L., and

Digital Shoreline Analysis System (DSAS) version 4.0 —
An ArcGIS extension for calculating shoreline change:
U.S. Geological Survey Open-File Report 2008-1278.
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“How fast has the shoreline changed?”

Linear Regression Rate Pros:
= Relatively easy to implement;
= Uses all shoreline data;
= Provides a rate and an estimate of confidence in it;
= Allows user to specify level of confidence (e.g., 95%, 90%, etc., )

Linear Regression Rate Cons:
= Assumes a linear fit; not always the case
= Requires at least 3 data points (ideally more)
= Can return “inconclusive” results (e.g., where the measure of uncertainty is
greater than the rate) — requires user to interpret results
= There may be areas where no output can be used.
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Example Output: Summary Tables

Long Term Data: ~1880 - 2006 Short Term Data: 1983 - 2006
NSM (m EPR {miyr) LRR: 86.6 % Confidence Range (m/yr) NSM {m}) EPR {mfyr)
Regional Ave.
Town Min Max Ave Ave Ave Uncertainty | Ave Lower Bound | Ave Upper Bound Town Min Max Ave Ave
Greenwich -91.45 34077 15.04 0.04 0.05 0.01 0.03 0.06 Greenwich -23.88 4543 1.21 0.06
Stamford £4.3 416.78 17.34 0.05 0.06 0.03 0.03 0.08 Stamford -29.28 50.57 -1.91 -0.10
Darien -112.49 | 196.13 6.24 0.02 0.04 0.01 0.02 0.05 Darien -16.19 527 0.29 0.01
Norwalk - A -49.63 436.05 19.15 0.05 0.05 0.02 0.03 0.07 Norwalk - A -16.36 36.25 1.89 0.08
— Zone A| -112.40 | 430.00 | 14.49 0.0 0.05 0.07 0.04 0.00 — ZJone A| -20.28 | B2 0.60
Norwalk - A & B -254 59 | 436.05 23.04 0.06 0.07 0.02 0.05 0.09 Norwalk - A & B -24.08 36.25 1.33
Norwalk - B -254 59 | 383.92 3261 0.07 0.12 0.04 0.08 047 Norwalk - B -24.08 19 -0.03
Westport -120.68 | 139.13 4.88 0.04 0.10 0.03 0.07 0.13 Westport 5213 20.16 -3.90
Fairfield -30.69 104.86 8.87 0.07 0.12 0.04 0.08 0.16 Fairfield -31.37 20.28 5.12
Bridgeport -51.62 | 343.97 4282 0.22 0.28 0.05 023 0.33 Bridgeport -30.51 92.65 -3.33
Stratford -10256 | 162.42 -12.52 -0.10 -0 0.06452 -0.13 0.00 Stratford -4743 50.05 -5 56
Milford - B -117.6 369.83 18.62 0.16 ) 0.08 0.06 0.23 Milford - B -8267 | 289.45 17.24
Zone B | -254.00 | J00.02 | 16.04 5F] 0.02 0.0 0.13 Zone B | -02.67 | 280.45 | -1.14
Milford - B & C -117.6 369.83 16.63 0.06 0.06 0.03 0.03 0.09 Milford - B & C -8267 | 289.45 8.09
Milford - C -95.07 42.95 -4.39 -0.01 0.03 NIA NIA Milford - C -64.07 37.08 0.07 0.00
West Haven -72.09 110.77 749 0.03 0.16 0.09 0.06 0.25 West Haven -7353 140.46 £.21 -0.24
New Haven - C 11.96 791.13 430.63 0.03 NIA N/A N/A N/A New Haven - C -17.55 28.76 -4.55 NIA
Zone C| -95.07 791.13 64.98 0.04 0.04 0.12 Zone C| -73.53 140.46 -3.54 -0.13
New Haven-C &D -36.75 791.13 166.23 0.10 0.16 0.05 0.1 0.20 New Haven-C & D -18.05 28.76 0.03 0.02
New Haven - D -36.75 353.85 43.59 0.10 0.16 0.06 0.10 021 New Haven-D -16.05 27.48 2.48 0.02
East Haven -82.21 84.58 5.06 0.05 0.08 0.05 0.03 0.12 East Haven -1.78 32.33 1.15 0.05
Branford -80.29 78.48 1.08 0.01 0.018 0.017 0.00 0.03 Branford -26.52 21.45 0.82 0.04
Guilford - D -203.67 | 111.53 -2.47 ) -0.03 0.02 -0.06 -0.01 Guilford - D -21.21 55.29 4.96 0.23
N Zone D| -203.07 | 30305 | 0.7 0.01 0.02 0.01 0.07 0.03 N Zone D] -20.02 | o020 740 0-10
Guilford -D & E -203.67 | 111.53 -8.02 -0.07 -0.08 0.02 -0.11 -0.06 Guilford -D & E -21.21 55.29 5.05 0.24
Guilford - E -133.41 13.79 43.43 -0.39 0.13 -0.51 -0.26 Guilford - E -16.99 36.16 571
Madison -204.63 63.34 -8.78 -0.05 0.03 -0.08 -0.03 Madison -40.11 11.88 -3.64
Clinton -183.71 45.96 -16.73 0.13 0.03 -0.16 -0.11 Clinton -133.55 29.91 -3.33
Westbrook -39.68 80.88 247 D.019 0.023 /A N/A Westbrook -12.12 19.51 2.14
0Old Saybrook - LIS 6715 | 212.89 -4.28 -0.018 0.023 A N/A Old Saybrook - LIS -19.89 23.8 -2.60
Old Saybrook - CT River | -26.34 258.34 11.95 0.09 0.07 0.02 0.15 Old Saybrook - CT River | -20.51 2583 6.18
Old Saybrook - All| -67.15 258 34 1.86 0.022 0.024 MNIA NIA Old Saybrook - All|  -20.51 2583 0.75
Old Lyme - CT River-E | -T7.74 65.36 -9.66 -0.06 0.08 /A N/A Old Lyme - CT River-E | -34.51 31.75 -9.81
Old Lyme -LIS-E -313.99 G500 43.26 -0.31 0.09 -0.40 -0.21 Old Lyme -LIS-E -152.22 30.57 -14.05
Old Lyme - E| -313.99 _65.36 -30.03 -0.21 0.[]_? -0.28 -0.14 Old Lyme - E| -152.22 31.75 -12.28
Zone E | -313.99 | 258.34 -11.46 -0.08 0.02 -0.10 -0.07 Zone E | -152.22 | 36.16 -3.04
OldLyme-E&F -313.99 | 6536 -25.27 -0.21 0.18 0.05 -0.23 0.13 OldLyme-E&F -152.22 33.12 941 -1.02
Old Lyme - F -27.73 2231 -6.90 0.058 -0.12 -0.01 Old Lyme - F -1251 33.12 1.35
East Lyme -97.03 7077 -1.39 0.04 N/A N/A East Lyme -36.44 3253 -11.64
Waterford -129.06 | 87.26 -4.92 0.05 N/A N/A Waterford -120.77 19.63 -11.61
New London -30.02 | 316.52 19.05 0.064 /A N/A New London -35.28 22.99 £.23
U L Groton - F -74.01 24938 10.74 0.03 /A N/A Groton - F 463 38.41 -3.34

-—E
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Example Output: Charts

How much has the shoreline changed over the long term (averaged by town)
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Example Output: Charts

How much has the shoreline changed over the short term (averaged by town)

Short Term (1983 - 2006) Average Net Shoreline Movement:
All Zones
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Example Output: Charts

How fast has the shoreline changed in the long and short term (averaged by town)

Long Term {1380 - 2006) & Short Tenm (1983 - 2006) Shoreline Change Rate Comparison:
All Zonwes
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Example Output: Charts

How much has the shoreline changed (in a specific geological area)

Long Term |1380 - 2006) Net Shoraline Movament:
Zone E - Glacial Drift & Beaches

¥ 1
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Example Output: Charts

How fast has the shoreline changed (in a specific geological area)

Long Term (1880 - 2006) Valid Linear Regression Rates:
Zone E - Glaclal Orift & Beaches

Minimm Lineor Regresson Rote
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One More Term...

Shoreline Change Envelope (SCE): Shoreline Change Envelope reports the distance
between shorelines measured furthest and closest to the baseline for each transect.
This represents the total change in movement and is not governed by the age of the

shorelines.
2 B < 1
N G C (2 3
9@ — N
& = statistics_nsm 3
g O & - }‘EI
i3
-" O
® transect T /‘?‘ ’ o
A
------ For the visuals the Transects have been clipped to this length

Photo credit - Thieler, E.R., Himmelstoss, E.A., Zichichi, J.L., and Ergul, Ayhan, 2009, Digital Shoreline Analysis System (DSAS) version 4.0—
An ArcGIS extension for calculating shoreline change: U.S. Geological Survey Open-File Report 2008-1278.
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Example Output: Geospatial Data - Urban Area Fill Material (New Haven)
Shoreline Change Envelope (SCE) and Net Shoreline Movement (NSM)

B IR i

R e

SRy _ She DUT L g * PRSI
@ Long Term Change (1880s to 2006)
e T v

HN) BT ety
Shorenline Change Envelope (SCE)
* Gain
— | 055
Net Shoreline Movement (NSM)
Positive (meters)
0.02-40.10
40.11-128.29
128.40- 282.77
28378- 51377
£13.78-791.13
| Negative
-14.24-0.00
-38.27--14.25
-79.28--38.28
-184.94 - -79.37
-312.99--164.95

- - ¥ Center for Land Use ol Connecticut Department o
EXTENSION Education and Research : Energy and Environmental Protection




Example Output: Geospatial Data - Urban Area Fill Material (Bridgeport)
Shoreline Change Envelope (SCE) and Net Shoreline Movement (NSM)

Long Term Change (1880s to 2006) [+ © & T SIS e et §
& o - 4 o g West Haven='<f o :J
e il T £ o s : Iy | Bridgéport |
Ty : ; Fairfiel
Norwalk WVest

)

Shorenline Change Envelope (SCE)
* Gain
—— | 055
Net Shoreline Movement (NSM)
Positive (meters)
0.02-40.10
40.11-128.29
128.40- 282.77
28378- 51377
£13.78-791.13
Negative
-14.24-0.00
-38.27--14.25
-79.28--38.28
-184.94 - -79.37
-312.99--184.95

Center for Land Use
Education and Research




Example Output: Geospatial Data - Urban Area Fill Material (Thames River)
Shoreline Change Envelope (SCE) and Net Shoreline Movement (NSM)

Waterfor on Stonington
East Lym; London’
Old Lyme

— | 055
| Net Shoreline Movement (NSM)

Positive (meters)
0.02-40.10
40.1-128.28
128.40- 283277
28378-51377
51378-791.13

ative

-14.24-0.00
-38.27--1425
-79.26--28.28
-184.94 - -79.37
-212.99--184.95

EXTENSION Education and Research 055 Energy and Environmental Protection




Example Output: Geospatial Data

(Stratford)

End Point Rates and Net Shoreline Movement

EXTENSION

enter for Land Use
Education and Research

Arrow length represents the
Shoreline Change Envelope.
SCE is the maximum range of
fluctuation over the years.

End Point Rates (EPR)
Positive (metersiyr)
- - 0.01-0.28
+— 0.28-1.12
*+— 1.12-3.55
Negative
0.24--001
— -117- 0234

— -518--117

West Haven
: Milford
Stratford '
‘Fairfield Bridgeport

estport

Net Shoreline Movement (N SM)
Positive (meters)
©  002-4010
o 41-128.39
©  128.40-28277
28378- 51377
O s1a7s-791.12
Negative
-14.24-0.00
-28.27--14.25
126--28.28
184,94 - 7927
212,99 --184.96




Example Output: Geospatial Data (Stratford/Bridgeport)
End Point Rates and Net Shoreline Movement

lLong Term Change (1880s to 2006)

§ Milford
Stratford
Fairfield Bridgeport

End Point Rates (EPR) Net Shoreline Movement (N SM)
Positive (metersiyr) Positive (meters)
“+— 0.01-0.28 ©  0.02-40.10
+— 0.28-1.12 & 40.11-128.28
+— 112-3.55 & 128.40-28277
Negative {3 28278-51377
0.24- 001 O s1278-791.12
— -117- 0234 Negative
— 518--117 -14.24-0.00
-38.27--14.25
m.a A

-164.94 - -79.37 SCE is the maximum range of
212.99--164.95 fluctuation over the years.

¥ Center for Land Use A==y Connecticut Department o
Education and Research : Energy and Environmental Protection

EXTENSION



Example Output: Geospatial Data (Stratford/Bridgeport)
End Point Rates and Net Shoreline Movement

e

R -——-‘L‘ w-—-g
Long Term Change (1880s to 2006) A ditord é
e R  Stratford 8
“Fairfield Bridgeport E
estport, g
2 5
%
-
End Point Rates (EPR) Net Shoreline Movement (NSM)
Positive (metersiyr) Positive (meters)
y | +— 001-0.28 ©  002-40.10
+— 0.28-1.12 © 40.1-128.3
. ? 5 +— 112-3.55 © 12840-28377
. Negative {3 28278-51377
: 0.24- 001 (O sta7e-79113
N — -1.17- 024 Negative
7 — 518--117 ©  14.24-0.00
Image: T-Sheet 1880
“ C ) © 38.27--1425 = ts1h
row length represents the
(I) 2505(])0 1.(.:00‘ 1.5[00 2[:00 2,&':00 Feet © -7.28--3.28 Shoreline Change Envelope.
i R B VL 3 ] e @ -16494--7937 SCE is the maximum range of
| 0 50100 200 300 400 500 60O Meters @ -=12m:--1803% fluctuation over the years.
CTShoreChangeMaph1280x800 - 7

e U Depa
Energy and Environmental Protection

AL U
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Example Output: Geospatial Data (Milford)
End Point Rates and Net Shoreline Movement

~ Tew Haven
West Haven

: Wilford -
Stratfo_rp
airfield ?"" aep

éstport

End Point Rates (EPR) Net Shoreline Movement (N SM)
Positive (metersiyr) Positive (meters)
«— 0.01-0.28 ¢ 0.02-40.10
+— 0.28-1.12 <& 40.11-128.38
+— 1.12-3.55 O 128.40-28377
Negative O 28378-51377
0.34- 001 O s1278-79112
— 117- 024 Negative
— 516--117 ©  -14.24-0.00

T e © -827--1425
rrow length represents the

Shoreline Change Envelope. @ -mas--:2:
SCE is the maximum range of @& -184.9¢- 7937
fluctuation over the years. g

Center for Land Use g Connecticut Department o
Education and Research > Energy and Environmental Protection
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Example Output: Geospatial Data (Milford)
End Point Rates and Net Shoreline Movement

R PR T AL\ REPTER B | \ G T BN

{Long Term Change (1880s to 2006) |"~\,,'f" ’

)\‘»‘\& 1

\ = { New Haven
West Haven

g Wilford -
Stratfo_rp
airfield Bridgep

éstport

7/

End Point Rates (EPR) Net Shoreline Movement (N SM)

Positive (metersiyr) Positive (meters)
- 0.01-0.28 ©  0.02-40.10
+— 0.28-1.12 & 0.1-12838
+— 1.12-3.55 O 128.40-28377
Negative O 28378-51377
0.34- 001 O s1278-79112
— 117- 024 Negative
— 518--117 ©  -1424-0.00
oo : . Arrow length represents the ]
: ; ﬂf‘clp& . 25:00 b > Shoreline Change Envelope. @ :7:36::30.08
F Nl X T 1T T Tad®T T 1 SCE lslthe maximum range of @ -18494-7937
\ <~; 1905 0 300 Y 500 600 Meters fluctuation over the years. 313,99 --1684.95
CTE¥oreCiangeMapA1280x800
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Example Output: Geospatial Data

(Clinton/Hammonasset Beach)

End Point Rates and Net Shoreline Movement

EXTENSION

enter for Land Use
Education and Research

Arrow length represents the
Shoreline Change Envelope.
SCE is the maximum range of
fluctuation over the years.

End Point Rates (EPR)
Positive (metersiyr)
- - 0.01-0.28
+— 0.28-1.12
*+— 1.12-3.55
Negative
0.24--001
— 117- 0234
— 518--1.17

__Guilford Madison
Branford

/Old Lyme
imonWestbroo!«:
3 ~Old Saybrook

Net Shoreline Movement (N SM)
Positive (meters)

o
<
o

0.02-40.10
40.11-128.28
128.40- 283.77

O 28378-51377

(@)

513.78-791.13

Negative

-14.24-0.00

-38.27--14.25

-79.26--28.28

-184.94 - -79.37
-212.99 --164.96




Example Output: Geospatial Data (Clinton/Hammonasset Beach)
End Point Rates and Net Shoreline Movement

Old Lyme

Guilford Madison Westbrook

linton

nford E Old Saybrook

End Point Rates (EPR) Net Shoreline Movement (N SM)
Positive (metersiyr) Positive (meters)
0.01-0.28 ¢ 0.02-40.10
+— 0.28-1.12 <& 40.11-128.38
+— 1.12-3.55 O 128.40-28377
Negative O 28378-51377
0.34- 001 O s1278-79112
— 117 - 034 Negative
— 516--117 -14.24-0.00

) -38.27--14.25
5 : J Arrow length represents the
?250 5(:0 1?00 15|00 ZOIOO 25I00 3‘200':96‘ Sl Shoreline Change Envelope. 7036253028
T III L L L l'l I : S XAV R SCE is the maximum range of -184.94 - -79.37
! 050100 200 300 400 500 600 Meters il . fluctuation over the years. -313.99--164.95
CTShoreChangeMapA1280x800 - : 1 > e
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Example Output: Geospatial Data

(Gilford/Madison)

End Point Rates and Net Shoreline Movement

EXTENSION

Center for Land Use
Education and Research

)

Arrow length represents the
Shoreline Change Envelope.
SCE is the maximum range of
fluctuation over the years.

End Point Rates (EPR)
Positive (metersiyr)
4 0.01-0.28
+— 0.28-1.12
*+— 1.12-3.55
Negative
0.24--001
— 117- 0234
— 518--1.17

GuilfordMadison |

clipton
Elrina

Branford \

Net Shoreline Movement (N SM)
Positive (meters)
©  002-4010
& 4.1-128.38
©  128.40-28277
{3 28378-51377
O s1a7s-791.12
Negative
-14.24-0.00
-28.27--14.25
-79.26--28.28
184,94 - 7927
212,99 --184.96




Example Output: Geospatial Data (Old Lyme/Griswold Point)
End Point Rates and Net Shoreline Movement

Long Term Change (1880s to 2006) ’ Eo e

’ East Lyme
-Old Saybrook Lyme

|im°,,Westbroob

End Point Rates (EPR) Net Shoreline Movement (NSM)
Positive (metersiyr) Positive (meters)
«— 0.01-0.28 ©  002-40.10
+— 0.28-1.12 & 0.1-12838
-+ 1.12-3.55 © 128.40-28377
Negative O 28378-51377
0.34- 001 O s1278-79112
— 117- 024 Negative
— 516--117 -14.24-0.00
Arrow length tsth i 5
AT ot o e w2

SCE is the maximum range of -184.94 - -79.27

fluctuation over the years. -312.99--184.96

¥ Center for Land Use A==y Connecticut Department o
Education and Research : Energy and Environmental Protection
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Example Output: Geospatial Data
End Point Rates and Net Shoreline Movement

(Old Lyme/Griswold Point)

N Image: T-Sheet 1880

0 250 500

1,000 1,500 2000 2500 3,000 Feet
1 | 1 | ! |

8 o = i o e e
| 050100 200 200 400 500 600 Meters
CTShoreChangeMapA1280x800

Center for Land Use
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ange (1880s to 2006} =) "’\, L g

| Old Saybrciol.(o_ld Lyme

Clintonwes'br‘?bb f

: '6;.? “" Madison

End Point Rates (EPR)
Positive (metersiyr)

- 0.01-0.28
+— 0.28-1.12
M 112355
Negative

0.24--001

— -117- 0234
— 518--1.17

Arrow length represents the
Shoreline Change Envelope.
SCE is the maximum range of
fluctuation over the years.

Positive (meters)
©  0.02-40.10
& 4.1-128.38
© 128.40-28277
{3 28378-51377
O s1a7s-791.12

Negative
© -1424-0.00
© -3827--1426
@ -7.38--28.28
@& -184.94--7937
-312,99--164.95

Net Shoreline Movement (N SM)

onnecticut Department o

Energy and Environmental Protection




Example Output: Geospatial Data (Old Lyme/Griswold Point)
End Point Rates and Net Shoreline Movement

T T PN M oy ' \ EIERTENENPTS R |

7 = acitas e E% N0 o . 3

Long Term Change (1880s to 2006) L, N § D iy foNegs LW, o
- o s - e T % 2 g % 3 ; M ast Lyme

= :Lx‘ e /}\\ . JE A N S E (£ 5] 0ld saybrookQld Lyme

C"mo"Westbroob

“" Madison
N

End Point Rates (EPR) Net Shoreline Movement (N SM)
Positive (metersiyr) Positive (meters)
001-0.28 ©  0.02-40.10
+— 0.28-1.12 & 40.1-128.38
+— 112-355 © 128.40-28377
Negative O 28378-51377
0.34- 001 O s1278-79112
= -117- 024 Negative
— 516--117 -14.24-0.00
-38.27--14.25
-79.28--28.28

Arrow length represents the
Shoreline Change Envelope.
SCE is the maximum range of -184.94 - -79.37
fluctuation over the years. 312.99 - 184 96

Center for Land Use o 3 Connecticut Department of o~
EXTENSION Education and Research \ Energy and Environmental Protection o,




Example Output: Geospatial Data (Old Lyme/Griswold Point)
End Point Rates and Net Shoreline Movement

Long Term Change (1880s to 2006) o I e

| East Lyme
| Old SaybrookOld Lyme

End Point Rates (EPR) Net Shoreline Movement (N SM)
Positive (metersiyr) Positive (meters)

0.01-0.28 0.02- 40.10
+— 0.28-1.12 40.1-128.32
+— 1.12-3.55 128.40 - 282.77
Negative O 28378

0.24--001 513.78 -

17--024 Negative

— 5.18--117 -14.24-

-28.27--1425
Arrow length represents the
Shoreline Change Envelope. *7D:367:58.28
SCE is the maximum range of -184.94 - -79.27

fluctuation over the years. -312.99--184.95

Center for Land Use g 5 Connecticut Department of
EXTENSION Education and Research : Energy and Environmental Protection




{

o resulis?

S Planned outputinciudes spatial data,
rEporis; hardicopy materials; and'a web site
on'a Sea Grant/CllEAR server. We should
peable to email webinar participants when
a limkisiravailable:

cx

¥ Temporary. Site;
hitp://clear2.uconn.edu/coastalchange

Official Site - Late April??



http://clear2.uconn.edu/coastalchange

Disclaimer*:

Shoreline change data presented here may differ from that found in other sources, any
differences do not necessarily indicate other data sources are inaccurate.

When considering other sources of shoreline change, discrepancies are to be expected
considering the many possible ways of determining shoreline positions and rates of
change, and the inherent uncertainty in calculating these rates.

The results from this analysis represent shoreline movement under past conditions and
are not intended for use in predicting future shoreline positions or future rates of

shoreline change.

* Adapted and amended from Hapke, C.J.,
Himmelstoss, E.A., Kratzmann, M., List, J.H., and
Thieler, E.R., 2010, National Assessment of Shoreline
Change; historical shoreline change along the New
England and Mid-Atlantic coasts: U.S. Geological
Survey Open-File Report 2010-1118, 57 p.
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Analysis of Shoreline Change in Connecticut
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