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e Collaborative effort of many researchers

e Led by East Carolina University, the United States Geological Survey,
and the North Carolina Geological Survey

e Contributions from scientists at the University of Delaware, the
University of Pennsylvania, and the Virginia Institute of Marine Sciences.




p—

UI{IOSE .

NG YA EN MW eIIBIRthiSHEpolitythat
SRIENOUNAAtIon for understanding that
cl]r_'__p;“ andl sea level HAVE changed and

Rlifcontinue to change

=" =0 present the record we see in North
= ’Carolma

- ard




st HeW do werunderstand;thes
ecord ofisea-level cliarge?

T

Coastal marsh peats

KSediments

Geochemistry

JATAL

Ice cores

Sediments




NORTH AMERICA:
18,000—20,000 YEARS AGO

— :- é e &, A e 20 { ]

Nirferols lce Ages
Duririg ine Plalsi

Mechanisr
ICE SHEET

ICE SHEE]
= "r‘.} A

LEGEND:

- Ice sheet
an © Mountain glaciers Park tundra ; tundra

) Ice shelf Coniferous forest

3 53 8 Broad-leaved forest

o
=
©
8
Qa
@®
»
®
=
o
54
<
3
a
—.
)

o frfefe e

ANDERSEN &
BORNS, 1994

) Ice-dammed lake

ﬁ Pluvial lake E Sea-ice covered ocean
@@ Oren ocean




YOU  |ce sheets melt

ARE Sea-level rises

HERE INTERGLACIALS —— = | |

\ i / o | HIGH

/Y ‘ - T Present-sea-level | SEA

| LEVEL
)
QO
QO
Y
)
)
q

LOW

- SEA

Sea-level falls
GLACIALS . 1

Age (millions of years)

kIce sheets grow C,O L D | | | LEVEL
0 0.5




31 OF THE LASIRAAINTERGLACIALS EXPERIENCED HIGHER SEA LEVEL
HANSIODAY (BY 257050 FEET) DUETO MELTING OF THEM/EST

- AJ\JTAFQ'# CE SHEET AND/OR THE GREENLAND. ICE SHEET

YOU
ARE
HERE
1* T * I > a | T T ]
Y L ¥ 3 5 s J 8 Present-sea-level - SEA
LEVEL
o
D
()]
e
o
o
LOW
A SEA

LEVEL

. .coLD , |
0.5

Age (millions of years)

0




Holocene (<10,000y)

: Post—GIch-ral anmessandy
Sea Leve| Rise Vi 20 Slow rise efi=4

_ . PR3 inches/century
I | Sqnta Gata_rma—i-— --40 % .
: e e Termination 1
i i ! wiw —

: Meltwater pulse T AT LR INNe] S| rosejat an ave. rate
- <+ upper bou 1 g —
i Australia | 80 % 0)125) ftlcentury
- Last Glacial Jar—?::,ﬁﬂ . -100 ;

i ]
- Maximum | N

Huon Peninsula +
T Barbados —+ -120

i _t il
= =-===7 ‘ lower bound —— 7

= ~ Sunda/Vietnam Shelf + --140

e
24 22 Bo 18 16 14 12 10 8 6 4 2 0
Thousands of Years Ago

i
I ai—
-

= The Last Glacial Maximum (LGM)
“Sea level was —400 feet lower




EONSENSUS

= I'her e IS no
__munlty
ggfhgedin
< "angelnt

-.—"__.--"'

~ S For our pur

IR —

debate Within the scientific
that climate and sea level have
the past and will continue to
ne future.

poses (I.e. living with and

adapting to the change), the mechanism
of change Is academic.




IR —

rnre ughout NC we have abundant
_.ence Ol past climate and sea-level
_4_". , Which gives us some idea of what

= fo expec:t I the near future.

...-n--':h-._-un—-—
[ e e
i l-—'-- g

-—"__\_1_—-'__
R a2
—




m—
S for understanding, SL change

in NofthiGarolina

P ——— i ——

> Meag mg geomorphlc features usmg  LIDAR
rlnr GIS

2 (( Ing
—H¢ eophysms

..---':-._-E-* E

-l--'_,.
_.-__-.,
..—-.-—

=S Paleocenvironmental reconstructions using
- fosslls and sediments

e Dating
* Tide gauge records




Coasiaiiplaint eamoiphicieatures

ire

77

36°30'0"N

36°25'0"N

35°50'0"N
35°45'0°N
35°40'0°N
35°35'0"N
35°30'0'N
35°25'0°N
35°20'0"N
35"15'0°N
357100°N

35°5'0"N

35°0'0"N
34°55'0°N
34°50'0"N
34°45'0°N
34°40'0°N

34°35'0"N

36°20'0'N
13

UeesziEient, stranded
| WEICEWRG igher sea

“5'0"W 76°50'0'W  76°35'0'W  76°200°W 76°5'0"W
NEog o SRy B R g o g e e S

75°50'0'W  75°35'0°'W  75°200°W
Pz el T i s oA W

Cape
Hatteras

QOcracoke
Inlet

Elevation (M)
Value

High: 20

Low :
. 0

’ ~
W ik o4 16 24 @2
N e ———

Kilometers

Cape -
- Lookout s

"
-36°30'0'N

F36°25'0°N
F36°200°N
I-36“ 15'0°N
:-36“ 10'0"N
|
F36°5°0"N

-36°0'0"N

-35°55'0'N
r35°50'0°N
~35°45'0"N
F35°40'0'N
r35°35'0°N
-35°30'0°N
-35°25'0'N

r35°200°N

L35°150°N
L35°10°0°N
L]

k35°5'0"N
|
[35°00N
-34°55'0'N
F34°50'0°N
L34°45'0'N
L34°40°0°N

r34°35'0°N

R, R Sy ASY B s SRS S Rty SOV SRR SN SRSy R Sy NS SR S RO
77°50"W 76°50°0'W  76°35'0'W  76°20'0'W 76°50"W 75°50'0'W 75°35'0'W

Suffolk Shoreline

76°50'0"W 76°45'0"W

35°50'0"'N
35°50°0°N

35°45'0'N
35°45'0'N

004509 18 27

Kilometers

76°45'0"W

76°50

LIDAR data from ncfloodmaps.com




Coastal depos_ik; |
gl E g Ty

dated usmg

Plelstocene deposﬂs
: U
8

¥
A

;'

In é,.,pmiia

Uﬂ_a,e‘Lu




k Shorelines
usand yrs
A LE ;,I at +10 ft

LiDAR data from ncfloodmaps.co

i

Pleistocene
Shorelines

Elevation (ft)
Value

- High : 100
—

Low : O
0510 20 30 40

Kilometers



NOIOCENE Sea-l.evel Risemn NC™
SN HEGE knowiandhowane knowait.

MONTHLY MEAN SEA LEVEL AT HAMPTON, VA FROM 8/1927 TO 12/2000,
EXCLUDING 9/1942 TO 10/1943

N

L L T '
RN ATEEAS |lnrl"'“r'!1'll£ [ R
-0.5 "‘ﬂ|“

1 5L8/1927

MSL in Feet

=1

12/2000

MONTHLY MEAN SEA LEVEL AT CHARLESTON, SC FROM10/1921 TO 12/2000 |

Y

e
w

|

W . .' ]ll'i'JiJ'H"l!“l!‘pl]lﬂ [ "'h{'llf l

10/1921

o

MSL in Feet

=
(&)

|
=X

12/2000




Marsh peats and micro-fossils provide
sea-level information
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NORTH CAROLINA SEA LEVEL CURVE
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Idealized facies model of deposits associated with the last interglacial sea-level highstand {(MIS-5).
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~ Sea Level Projections
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& \We: can expect sea-level rise in NC of at least 1.8 to 3
feet by 2100.

® As Sl rises, and climate changes, we're faced with
Increasing rates of erosion and possibly greater
hurricane Intensity that can cause catastrophic collapse
of the barrier islands and dramatic coastal changes.
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AGENTS OF COASTAL CHANGE
Sea-level rise
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Rate of relative sea-level rise since 1300 AD,

Roanoke Island
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Barrier islands are not created equal
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Oregon Inlet

Isabel Inlet



INLETS AND OVERWASH FANS ARE ISLAND BUILDING
PROCESSES CRUCIAL FOR THEIR SHORT-TERM HEALTH AND
LONG-TERM EVOLUTION!
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THE ROLE OF GEOMETRY
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SEA BRIGHT, NJ

WHERE'S THE BEACH?
HARDENING IS NOT THE ANSWER
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South Nags Head (A,C,D) and Bogue Inlet (B)
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Coastal communities desire beach nourishment for 122 miles of coast
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Beach nourishment: expensive, must be repeated,

there is not always a source of sand

APRIL 1986

OCT. 1987

CAROLINA BEACH. NC

*1985 = 792,000 Yds3

*1988 = 951,000 Ydsd
1991 = 1,009,000 Yds®
1995 = 1,158,000 Yds®
1998 = 3,300,000 Yds?
2001 = 1,000,000 Yds?
2004 = 680,000 Yds®
TOTAL = 8,890,000 Yds3
{18 yrs & 7 operations)

ENNIAL
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It doesn’t matter if a person does not accept the rrn
Implication of human activities in climate change.

It doesn’t matter if a person does not accept that
global warming or climate change is occurring.

Because many people do and are changing the way
they do business; this makes climate change relevant
to everyone.

THE ROLE OF GEOMETRY

The fact Is that sea level iIs
rising and we have storms.

*Our basic problem is that we
have built static infrastructure
on moving land: adaptation is
the only solution.




Significance of Climate Change to
Coastal North Carolina: examples

o Sea level will likely rise >3ft by 2100 (a large portion of
Currituck, Carteret, Dare, Hyde, Tyrell, Pamlico counties
are only 1 to 2 ft above current sea level).

e One third of economic activity in NC Is sensitive to weather
& climate ($100 billion/yr) (eg. tourism, forestry, agriculture)

e Climate change is the greatest
challenge to sustainable tourism
In the 215t century.

 If we don’t begin to adapt now,
"n It will cost us more In the future. Relocation: an example of adaptation
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The
Future

Elevation
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hits next
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The Future: “A Strmg of Pearls”
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The Future: “Islands of Opportunlty """:,1

5 _57‘_“__




BALD HEAD ISLAND
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Climate Change and Coastal North

Carolina: Possible Actions

 Create a Commission on Adaptation to

Climate Change to review other states’ initiatives, to
assess the costs and benefits of various responses, to
prepare a science-based strategic plan.

e |nitiate a science-based study to assess the
socio-economic impact of barrier island breaks.

 Create a Coastal Adaptation Fund to provide
sustained research support, to purchase at-risk land or
conservation easements, to encourage ecologically
beneficial erosion control structures, to inventory coastal
resources, to identify particularly vulnerable coastal

aleas. rm
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sCommission a panel of experts to assess the
capacity of state government to respond, adapt and
mitigate the impacts of climate change.

sIncrease support to Sea Grant and other
outreach/extension programs to provide practical
climate change information.

Fund university research centers to address climate
change and adaptation issues.

*Plan for the adaptive economic development of a
“string of pearls” in northeastern NC.

*Plan for the adaptive economic development of
“Islands of opportunity” in southeastern NC.



Climate change is affecting North Carolina now

We must plan for it and adapt to it or pay
a greater price if we manage our coastal
resources disaster by disaster
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