Elevation (ft)
o

North Carolina’s
Changing Coast

Reide Corbett

Dean of Integrated Coastal Programs
East Carolina University

Executive Director, Coastal Studies Institute

Coasfal Studies In

UNIVERSITY OF NORTH CAROLI

stitute




Change along

the NC coast

IS NOT a new
concept.
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Circa 1980

.but we need
to remember
that it IS a
different coastal
environment
today!

Carolina
Dunes

Duck, NC

Google Earth



Today’s Goals

| Evolution
past is a window into the future.

ern processes
ivers of change...for better or worse change is happening!

ations of Sea Level Rise and other climate-relat

Il the system change? How will we respond?



Changes to the System

Geologic Timescales

TODAY Laurentide Ice Sheet
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NASA: https://svs.gsfc.nasa.gov/4964

— —— — .
“Normal” temperatures are calculated over the 30-year baseline period 1951-1980

Global temperatures are a
significant driver of
JIJHJH 2021 g

I‘ 1 ‘ “ Hllwu change across our planet.
Global temperatures

have and are changing!

Global temperatures have increased by over 1.2°C



Melting Glaciers Rising Ocean
M Glacies, Alaska, 1941 and 2004 Tem peratu res

Change in sea surface temperature (°F):
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Data source: IPCC, 2013; NOAA, 2021

Fig. 7.1b Muir Glacier, 2004



— The first step.in theProcess is
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e Low, extensive
e Geology

e Dynamic setting
e Storms

e Sea Level

e Humans



Global sea levels are rising, with recent rates
being unprecedented over the past 2,000-plus

years.
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Sea Level Change (inches)
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+ Mountain glaciers
+ Greenland Ice
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Modern Eustatic Sea Level Change

TIDE GAUGE
DATA
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1960
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- Global dam projects '

1.3” per decade

SATELLITE DATA: 1993-PRESENT
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+ Mountain glaciers

1980

2000

~ + Greenland & Antarctic Ice Sheets
+ Thermal expansion

2020

Coastal tide gauge and satellite
data shows how much sea level
changed from about 1900 to
2018.




Global Mean Sea Level Rise (GMSL) vs. Relative Sea Level (RSL)

GMSL depends on:
- Melting of land ice
- Water density (temp,
salinity)

RSL depends on:

- Local water level
(winds, tides, ocean
currents)

- Local land motion
(glacial adjustment,
tectonics,
groundwater & oil
withdrawal)

RSL = Ocean + Land

Ice

Terrestrial water
Ocean-atmosphere storage

interaction o
‘ J oundwater

withdrawal

I|._"-"-'---_

Ocean circulation

Modified from NRC 2012
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Current rate of sea level rise in NC

Meters

Meters

8651370 Duck, North Carolina 4.88 +/- 0.56 mm/yr
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“The relative sea level trend is 4.88 mm/yr with a 95% confidence interval of +/- 0.56
mm/yr based on monthly mean sea level data from 1978 to 2023 which is equivalent to

a change of 1.60 feet in 100 years.“

8658120 Wilmington, North Carolina 2.73 +/- 0.34 mm/yr
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“The relative sea level trend is 2.73 mm/yr with a 95% confidence interval of +/- 0.34
mm/yr based on monthly mean sea level data from 1935 to 2023 which is equivalent to a

change of 0.90 feet in 100 years.*
Graphic and text from NOAA found here: https://tidesandcurrents.noaa.gov/sltrends/
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NC taking a Proactive Approach

Executive Order 80: “North Carolina’s Commitment to Address Climate Change and Transition to a Clean Energy Economy”

North Carolina
Climate Science Report

j —

North Carolina

Climate Risk Assessment
and Resilience Plan

Impacts, Vulnerability, Risks, and Preliminary Actions

A Comprehensive Strategy for Reducing North Carolina’s
Vulnerability to Climate Change

June 2020

https://ncics.org/wp-content/uploads/2020/10/NC_Climate_Science_Report_FullReport_Final_revised_September2020.pdf https://ffiles.nc.gov/ncdeq/climate-change/resilience-plan/Executive-Summary-and-Key-Findings.pdf



Members of the N.C. Coastal Resources Commission SCience panel applies 2022 sea level report
Science Panel

Dctober 2024 The Science Panel consists of the following individuals, who serve voluntarily and at the pleasure of pr OJ eCtlonS to NC

the N.C. Coastal Resources Commission
10/28/2024 by Jennifer Allen

Dr. Laura Moore, Chair
Professor, UNC-Chapel Hill, Department of Earth, Marine and Environmental Sciences

Mr. Kevin Conner, P.E.
US Army Corps of Engineers, Wilmington

Dr. Reide Corbett
Executive Director of Coastal Studies Institute, Dean of Integrated Coastal Programs,

East Carolina University

Dr. Andrea Hawkes
Associate Professor of Geology, University of North Carolina Wilmington

Dr. Joseph W. Long
Director Coastal Engineering Program, Department of Physics & Physical Oceanography,

University of North Carolina Wilmington

Dr. Jesse McNinch
Research Oceanographer, US Army Corps of Engineers

Dr. A, Brad Murray
Professor, Nicholas School of the Environment, Division of Earth and Ocean Science,
Duke University

Dr. Martin Posey
Professor, Department of Biology and Marine Biology, Umiversity of North Carolina Wilmington

Mr. Spencer Rogers
North Carolina Sea Grant, Wilmington

Mr. Greg “Rudi” Rudolph
Coastal Geologist, Sulmara Subsea

LOCAL

NC science panel says coast will see
at Ieast 1 foot of sea_level rise by Debris associated with house collapse at 23001 G A Kohler Court in Buxton Sept. 20. Coastal

2050 Intermediate-High (1.5 m) (2050)

The sea-level rise projection reflects the findings of a 2022 federal report, which
also said ocean levels will increase, and accelerate, after 2050

NORTH CAROLINA @i

. Published 5:04 am. ET Nov. 12, 2024 | Updated 5:05 a.m. ET Nov, 12, 2024
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What does the latest science say about future SLR in NC?

The report projects 1.0 — 1.4 ft of sea level rise
by 2050 (Intermediate-Low & Intermediate
Scenarios) in the Southeast, relative to 2000.
The actual amount will depend on future
emissions and ice loss from Greenland and
Antarctica.

Extrapolation of observations and model
scenarios are consistent. This lends increased
confidence in estimates.

Emissions are on track for a sea level rise of 2 -
7 feet by 2100 (Intermediate-Low —
Intermediate Scenarios). These projections are
less certain because they strongly depend on
future greenhouse emissions scenarios.

RSLR in NC varies, with higher rates in the
north relative to the south, largely due to
differences in vertical land motion.

Historic and Future SLR 'likely' in Duck, NC
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NC Climate Science Report: https://ncics.org/wp-content/uploads/2020/10/NC_Climate_Science_Report_FullReport_Final_revised_September2020.pdf

(198)) |9A97 BBS BANR|9Y

(198)) |ane7 BBS BAIR|aY




= 15 . Hisltoric aqd Future SLR:Iiker‘ i|n Wilmington, NC :

We understand how
our system evolved,
sea level drivers today,
and future projections.

Are there examples of
environmental

changes in coastal
NC?




Land use changes

The Washington Post

Ruined crops, salty soil: How rising seas
are poisoning North Carolina’s farmland

* Soil
salinization
becoming
more
prevalent in
the coastal SE

Climate Environment Weather C\imateSqut\ns Climate Lab  Green Living CrEdit.' RTI
I'he swift marc.h Osf cghmate chang:a In  «Transition from
North Carolina’s ‘ghost forests

As sea levels rise and storms become more intense, scientists are racing to study the rapid loss of trees and marshland

pine to shrub to

| st OuterBanke e €2 trees to US.
& @SR\ marsh. - Reduces
Pt +Conversion productivity of
decreases working lands;
aboveground prevents crops

carbon storage. from growing.




Continued and increasing long-term shoreline erosion rates

* The ocean shoreline erodes over
time where more sand is lost from
the shoreline than supplied.

4

=
“ 150 feet

* Losses related to sea level rise will
increase and so background, long-
term erosion rates will increase.
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——+ Town of Manteo —April 2024

High Tide Flooding ‘likely' in Duck, NC

‘likely” up to >350 days/year ...
in Duck and Wilmington. e
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High Tide Flooding ‘likely' in Wilmington, NC

High Tide Floods (days/year)
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Rlsmg water table

; Man e o NC 2018 Stormwater Dralnage 1

- o -"“«“.A- 3 1 5-" .

From Harrison, Edwards, Humphrey,
e O’Driscoll, Hill & community partners

Credit: Outer Banks Voice

Surface

Residence
Setback
distance
v B . A A - — - 5 ‘ _777_0!!‘!!']*“”__ Sea
. e ; S i Level
, a Rt S - Tank distance Rise
R = e =1 Surface
. e — T = l- c T V' r 2 g L = - B - - — water
— " . > - 'S . - < - -~ Aj- Ry P — = \\
o e =5 = =—— =

Credit: Island Free Press



AGAIN...

What can we do?



NO response

Protect

Accommodate

Accommodate

Advance

Retreat

Ecosystem-based adaptation

2019 - IPCC SR Ocean and Cryosphere; CH. 4. Sea Level Rise and Implications for Low Lying
Islands, Coasts and Communities; https://report.ipcc.ch/srocc/pdf/SROCC FinalDraft Chapter4.pdf



https://report.ipcc.ch/srocc/pdf/SROCC_FinalDraft_Chapter4.pdf

Managed T (Qurer Banks Voice

A coastal management strategy that is purposeful, coordinated movement of Feb. 27 meeting to address vulnerable beachfront
o 1: . . . homes, public can tune in
people and buildings away from risks and allows the shoreline to move inland, e x i

rather than attempting to hold the line.

ReBUILD[]

Quality (DEQ) and the Cape
Se e (CHNS) w

t community and whether :

project could be implemented to address

CHNS buys two threatened oceanfront properties
in Rodanthe

tted Stor

Home > Homeowners > Strategic Buyout Program

ReBuild NC Centers Open

Strategic Buyout Program applicants who need assistance should call 833-275-7262 to schedule an appointment.

€& THE(({OUTER BANKS VOICE




Moving Forward

Must use our experiences of
recent past to plan for the
future...we should expect more
of the same, more often, with
greater impacts.

Need to consider the TRIPLE
BOTTOM LINE as we move
forward...moving our decision
making framework toward
greater sustainability.

PEOPLE

B N e e N e N e N N N N N W

Social variables dealing with
community, education, equity, social
resources, health, well-bring, and quality

of life

BEARABLE EQUITABLE

SUSTAINABLE

PLANET

Environmental

variables relating
to natural resources,

water & air quality,
energy conservation
& land use

Credit: Taylor, 2021; chainpoint.com
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Photo illustration by Natalie Matthews-Ramo/Slate.
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