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8771450 Galveston Pier 21, Texas 6.37 +/- 0.24 mm /yr
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More recent sea level rise:
1.7 +/- 0.2 mm/yr (tide gauges)
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8771450 Galveston Pier 21, Texas 6.37 +/- 0.24 mm/yr
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The Northwest
Gulf of Mexico is
home to the
largest rates of
relative sea level
rise in the US
and 10 of the
largest 13 US
ports by tonnage
(USDOT 2016)
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The map above illustrates regional trends in sea level, with arrows representing the direction
and magnitude of change. Click on an arrow to access additional information about that station.
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8774770 Rockport, Texas 533 +/- 0.47 mm/yr
0.60 ,
— Linear Mean Sea Level Trend :@\‘
0.45 |- [ Upper 95% Confidence Interval | _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ ____ V/—
— Lower 95% Confidence Interval o
___Monthly mean sea level with the RO c k p O rt
0.30 |- average seasonal cyce removed — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

05 b = = — — — - N wL i
) | J "”.!"'lll u O . 2 1” / yea r

Meters

I I S i 100 years = 1.8 ft

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

8775870 Corpus Christi, TX 3.80 +/- 1.17 mm/yr
0.60 4
— Linear Mean Sea Level Trend @” ).
° 0.45 |- [ Upper 95% Confidence Interval | _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ ____ ‘v/‘_
) — Lower 95% Confidence Interval o
O a I e r __Monthly mean sea level with the
0.30 |- average seasonal cyce removed — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —|— — — —
" "‘15'_____"_"_"___"""""""""_"ﬂ_ | Y=
1 ” 5 . Al LU L e
- year : -
= ”
015 — — = — = = = — = = ————— - — e Tl L e i
S0.30{F — — o T — — T e — o ——— —— o
100 years = 1.3 ft

b B L e e i

0.60

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020



«‘,’ s v | CONRAD BLUCHER
{“ CORPUS | INSTITUTE
w CHRISTT | FOR SURVEYING AND SCIENCE
Bob Hall Pier
6 |
L
(3]
3 Trend
-
8 3.9 mm/yr
=
-4 \ | | \ \ \
1984 1990 1995 2000 2005 2010 2015
. 6 Sea Level Rise at Bob Hall Pier Station 1993-2015
> I I I I I
Q ——Processed Data
5 4 -\—Linear Trend 7]
"‘-“‘ — 2 - _
=5 Trend
= 0~ -
= 4.0 mm/yr
£ 2 |
% -4 \ | | \ \ \
= 1984 1990 1993 2000 2005 2010 2015



i

off ey

NN{ CORPUS
W\ CHRISTI

CONRAD BLUCHER

INSTITUTE Regional Steric Variability

FOR SURVEYING AND SCIENCE

All 15 tide stations studied are influenced by similar coastal oceanography conditions
Three main inlets: Corpus Christi, Mansfield and Matagorda passes
Coastal currents (e.g. influence of loop current)
Wind & wave set-up
Other steric forcings (temperature, salinity)

o Coastal Bend Seasonally Detrended Monthly Mean Residuals 2004-2015
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Construct a “steric index time series” by averaging the time series residuals of all 15
stations.



@ PortLavaca

@ Port O'Connor
® Seadrift

@ CoranoBay

. Rockport

Ingleside
USS Lexington @ ‘ @® Pport Aransas

Packery Channel

@ Bob Hall Pier

@ Bird Island

. Rincon

‘ Port Mansfield

Coastal Bend

Relative Sea Leve
Rise Variability




@ Portlavaca

@ Port O'Connor
@ Seadrift

. Copano Bay

. Rockport

Ingleside

USS Lexington @ @ port Aransas

Packery Channel

@ Bob Hall Pier

@ Bird Island

. Rincon

. Port Mansfield

, I
o—- |
|- |
bt
: |
\»' I: e
e
|
et
P
EI :Ic' |
I
g =
; |

|

Port Lavaca

Port O'Connor

Seadrift

Copano Bay

Rockport

Ingleside

Port Aransas

USS Lexington

Packery Channel

Bob Hall Pier

Bird Island

Rincon

Port Mansfield

H
H—t—e——i
M
—tHe——
i |
"I A B TP B 1
2 4 6 8

RSLR (mm/yr)



T N

CONRAD BLUCHER

INSTITUTE cGPS Comparison

FOR SURVEYING AND SCIENCE

¢

’ TEXAS A&M
\S\

SITY
W CORPUS
N\ CHRISTI

Rockport - TXRP CORS (TXDOT)

2013 2014 2014 2015 2015 2016 2016 2017 2017
-17.7 T

T T T 1

y =-0.0046x - 8.4475
R?=0.3192

-17.7 *

-17.7

-17.8

-17.8

-17.8

-17.8

-17.8



CONRAD BLUCHER
INSTITUTE

FOR SURVEYING AND SCIENCE

o oo

{“ CORPUS
W\ CHRISTI

1 20 Miles
' 30 Km |

Quter Limit of
Texas State Waters

Salt D
¢ Salt Domes A
[~ e
Corpus Chrisii '

modified from Trevino et al. (2003)

Figure from: Hammes, U., et al. "Structural setting and sequence architecture of a growth-faulted lowstand subbasin,
Frio Formation, South Texas." Gulf Coast Association of Geological Societies Transactions, Vol. 54, 2004.
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1941 Original Seawall Upon Completion
Note Bottom Walkway Related to Water Level
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Courtesy Peter Davidson, CC Marina



24 YEARS, SEAWALL 1992 - 2016

Removing Oyster Shells From After Seawall Reconstruction (2005)
Bottom Step of Walkway New Marine Growth at Same Location
12-3-1992 Low Tide 11-10-2016 High Tide

Courtesy Peter Davidson, CC Marina
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Water Level Variability: Rockport

8774770 Rockport, Texas 5.33 +/- 0.47 mm/yr

— Linear Mean Sea Level Trend

-0.60
1900 1910

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
8774770 Rockport, Texas

015 - - - - - - —

B e

llllllllllllllll

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Long term relative sea level rise:
5.3 +/-0.5 mm/yr (1.7 ft/100 yr)

Seasonal variability: ~ 1 ft

Interannual variability: ~ 1 ft
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Regional Sea Level Changes and Coastal Impacts
350 participants registered, 41 countries represented, 250 posters presented

Regional Sea Level Changes and Coastal Impacts
10-14 July 2017, Columbia University, New-York (NY) - USA

Conference Sessions:

Paleo sea level data and GIA modeling

Millennial-scale ice sheet and sea level interactions

Contemporary contributions from ice sheets and glaciers

Contemporary sea level change

Coastal zone

Sea level rise adaptation in greater New York: the response to Sandy and beyond
Projections
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Components to Global Sea Level rise (IPCC AR5, 2013)
(1993-2010)

Upper Ocean
Warming/Expansion

Glaciers

Land Water Storage {
Unattributed = 8%
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Coastal Bend IGS08 estimated 3-D crustal
velocities: ~-1mm/yr

432210123 5 9

IGSO8 estimated 3-D
crustal velocities (Snay et
al., 2016).

Models broad vertical
motion, tectonics and
glacial isostatic
adjustment.

Snay et al. (2016) Modeling 3-D Crustal Velocities in the United States and Canada, JGR.
Estimated IGS08 vertical velocities. Purple dots are located within areas where vertical velocities have standard deviations exceeding 2mm/yr.
Purple line segments denote regional boundaries, and dark brown line segments denote plate boundaries.



