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My Background

« Joint-appointed Assistant Professor at ECU.
e Interested in land-sea interactions and coastal hazards.

 Use variety of tools (e.g., geophysical, sedimentological, GIS) to map, analyze,
visualize and understand sediment dynamics and associated impacts.

« Shorezone to deep seafloor.
« Cape Hatteras to Cape York, Australia.
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The Big Picture
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Generally interested in impacts of coastal hazards (e.g.,
erosion, SLR, storm surge) on the coastal ecosystem and
human resources.

Specifically, involved in two separate but related parts of
NOAA-SLR:

Looking at past: decadal response to SLR (Corbett, Walsh,
Brinson, Christian, Riggs, Horton (from UPenn))

Evaluating the future through modeling (Reyes working with
Corbett et al. and other SLR researchers)



Why study eastern NC?

Eastern NC has a massive area <2-m.
e Much of the Eastern and Gulf coastal states




The shorezone is defined as the area of the coast f
the coastline to the upland boundary of regular
flooding.

The ECU-UPenn effort is documenting change in the
shorezone over the last century including:

1) How has sea-level risen over the last century?

2) How, where, and why has the shoreline position
changed?

3) How does land-cover vary in the NRE region and has
the shorezone changed (e.g., wetland loss) over this
period.



Influence of Sea Level Rise in Coastal NC

Shoreline Erosion
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This research has important
ecosystem-functioning and
human-resource implications
Including:

e Loss of wetland habitat.
— Natural filter improving water quality
— Critical fisheries habitat
— Storm flooding protection

e Loss of expensive coastal property.

« Damage and Destruction to coastal infrastructure.



Unfortunately our tide gauge records are
only as good as their Iength and their locations.

and in areas without gauge data.

Predictions

Salt-marsh proxy records Satellites

—=
Tide gauges

o o © o ©
o g =y B D
i | i § ]

SEENEVEN G
ii

04 4 Geological data

e ee e pe oo

o=
P
i

014

0 T T T T T T T T ; |

L}
1000 100 1200 1306 1400 1500 1800 1700 41800 1900 2000 2100
Year



)
c0
S
<T
=
E
-
L1
o

Microfossil and radionuclide data suggest a
pronounced change in the rate of SLR.

Year (AD / BC)
500 1000 1500

1 1 L

(1) RSLR since
1830=3.8+
0.02 mm yr!

1 (2) RSLR 1200 AD to 1800 AD =0.07 £ 0.01 mm yr! g
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(3) RSLR 800 AD to 1200 AD

=1.6+0.02 mm yr! ha
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(4) RSLR 1000BC to 800 AD =0.04 £0.01 mm yr



Quantifying Shoreline Change

Orthorectify
aerial
photographs

Digitize
shoreline
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Cedar Island

 78.4 km of shoreline digitized

Mean SCR of -0.24 m yr-1 with
88% eroding.

Mean fetch values ranged from
0 to 9.3 km, with the average
fetch of the study area being 1.5
km

Mean REI value of the shoreline
of 318.

Dominant LULC type is
estuarine emergent wetland
(79%), with scrub/shrub and
evergreen forest being the
second and third most
abundant. Together, these
three LULC types compose 92%
of the shoreline analyzed




Pine Knoll Shores

digitized
Mean SCR
of the area

was Om yr' RS
with a range <-1.5
from 0.9 to
1.8 m yr‘l
Mean
elevation P L
values ranged from 0 to 2.9 m and the average elevation of the
shoreline was 0.7 m

Mean REI of 66 and fetch of 2 km

Estuarine emergent wetland is most abundant, composing 43% of the
shoreline




Flanner's Beach

T

24.0 km of shoreline
digitized.

Mean SCR of -0.57 m/yr
Mean elevation ranged from
O mto 8.4 m with an

average of 1.8 m for the
shoreline analyzed.

Mean fetch of shoreline was
3.0 km with arange of 4.9
km

Largest mean fetch was
from the eastern direction
(7.3 km) and the smallest
was from the southwestern
direction.

LULC type distribution was
more evenly distributed.



Roanoke Island

46.3 km of
shoreline
digitized.

26.3 km on the
east side and 20.0
km on the west
side.

Average SCR of
the study area was

-0.58 m/yr.

Eastern side -0.16
m/yr mean SCR
and western side - | e,

113 m/yr Hhm'vlim' Change
More estuarine e (8 3)
emergent wetland ;-
on the eastern
shoreline (73%)
than on the
western side (63%)




Site Summary

o Significant variation in
SCR throughout the
APES

 Relationship between
elevation/fetch and SCR
(erosion), but not a

,d simple linear function.
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 Erosion rates show great variability; however,
they are large (>2 m/yr) in some locations.

 Prediction cannot easily be accomplished as
many factors (e.g., fetch, hardening) are
Important.
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Work in Progress

 Focusing on scale
— Trunk

— 4 sections
— 8 sections
— Semivariance




Mean SCR
-0.58 m/yr
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Shoreline Vegetation Type

LULC Type

Parameter Sediment
Forest
Bank

Shoreline Change Rate (m/yr) -0.57 -0.70

Elevation (m) 1.40 1.09
Fetch (km) : 3.5 4.6

Note: Different colors denote significantly different mean parameter values




Innermost

Different colors denote significantly different AL
SCR (m/yr) -0.41 mean parameter values between sections. I(r;LTteerr
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Innermost 1

Qutermost 7

SCR -0.48
Elevation 0.62
Fetch 1.80
Section #
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SCR -0.33
Elevation 1.63
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SCR -0.53
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Semivariance

s\Variance tends to be greater on
northern shoreline

*Range of correlation - ~0.7 — 1.2 km

Shoreline Change
Rate (m/ yr)
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Shoreline Modification

Used ArcPad software,
laptops, in conjunction with
GPS units

Structures were heads-up
digitized as the boat
motored perpendicular to
shore

GPS camera documenti e
modified structures




Neuse River Estuary
Shoreline Modification Map

Boat Launch
Bridge
Bulkhead
Bulkhead/Riprap
Ditch

Dock

Groin

Riprap

Ruin

Structure

Structure Type

Boat Launch
Bridge

Ditch

Dock

Groin

Ruin
Structure




Structure Percent

Bulkhead 10.8
Bulkhead/Riprap 3.6
Riprap 17.8
Not Modified 67 s8I

® Bulkhead
® Bulkhead/ Riprap
® Not Modified

Riprap




« Variations are anticipated over relatively long
(millennial) and short (decadal) timescales. N
 The former, which is anticipated to impact the latter, can
be evaluated using a space-for-time approach as shown:

Flat adjacent

to estuarine

Wetland Types
B Flat Non-wetland/out of study area
Headwater [l Open Water

N Riverine

Estuarine

Source: Morth Carclina Division of Cosstal Management




Hierarchical Landscape Study Design
(Urban et al. 1987)

1. How does the shorezone change across the
estuary? Landscape/Estuaje

— Space for time substitution

3. How does vegetation, soil, i
across the shorezone?

Plant Community Scale™ '

— Change across shorezone




Distribution of wetlands
INn the shorezone

HGM Vegetation
Non-wetland
Flat W Pine / hardwood / pocosin
Headwater Swamp forest
o Swamp / bottomland forest
Riverine _ _
Oligohaline marsh
= Scrub /shrub

Meso-polyhaline marsh

Estuarine
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Shorezone Scale

e |nvestigating vegetation boundary changes
between the 1958 and 1998 at select study
sites.

Little Swift - Upper
Broad Creek

™ Island
(.,

Hancock - Clubfoot
Craek




Lola Road
1958

400
Meters




Lola Road
1998

400
Meters
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Neuse River 1998






An initial, important insight: It's not as simple as
the “Bathtub” or “Carpet Model”!

The carpet model, predictions

| ﬂ:ﬁgﬁ;’; | Landscape

farested modeling is key...
”’“T'a"‘_*:g“’ see Reyes work.
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Overland migration of shorezone
in response to rising sea level

Process:

. . River valley interstream divide
Geomorphic settings: Hthy s ¢

| _ | |
i _ i | i I |

upstream Intermitent Ower-flat ferminal
SUb-pI‘OCE‘SSeS: migration NON-MIigration migration nof-migration




HGM Classes
of
shorezone wetlands
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Working with products...

 Shoreline change observations.

« Digital shoreline including structure distribution
« Examples of shorezone change.
 Understanding of geologic evolution.

| f — L1
% ? | f ‘:—-‘-
— -Lt"“‘!— P

By s e T N -




1.-'; gl
1, o A
'."nh_:‘: ':.l

Theoretical Product Examples (st

 Shown below is an image with a 1998 aerial photograph
along with the 1958 (green) and digitized shorelines.

The following slides provide some theoretical
examples of how these data may be developed into
useful nroducts.
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North Carolina COastal HAZards Decision Portal

« UNC Competitiveness
* Building coastal hazards database
 Including Google Maps viz tools

www.coastal.geology.ecu.edu/NCCOHAZ
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Cape Hatteras
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