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Hurricane Ike - 9/13/2008

Marina Photos Courtesy of Peter Davidson



Surge & Inundation

RSLR Impact: Changes in Inundation Frequencies?

• Large Surges (e.g. Hurricane Ike):

•

• “Nuisance” Flooding:



Nuisance Flooding

Aug. 2, Brian McNoldy: as the average water level 
increases due to sea-level rise, high tides become 
more of a problem — either by reducing the 
ability of storm drains to function or by 
actually bringing salt water up onto the 
streets when they’re very high.

(WTKR.COM)



Nuisance Flooding Progression

From: 2015 State of U.S. “Nuisance” Tidal Flooding
William V. Sweet & John Marra, NOAA

Wilmington, NC



Galveston

Galveston Pier 21

0.25” / year

100 years = 2.1 ft



Global 



Sea Level Rise Future

IPCC ARV (2013):
Likely range of GMSLR for 2081-2100 is 0.40 to 0.63 m above 1986-2015 (medium confidence)
It is virtually certain that GMSLR will continue for many centuries beyond 2100

20th Century GMSLR ~ 2/3’

21st Century GMSLR

11/3’ – 2’



Water Level Projections



Nuisance Flooding

Nuisance Flooding: Corpus Christi North Beach Summer 
2008 

Ike



Nuisance Flooding: 2008

Dolly
Ike



Changing Inundation Frequencies

2015: 8%

2090: 100%

Corpus Christi 
North Beach 
(5.4 mm/yr)



Changing Inundation Frequencies

2015: 8%

2090: 100%

Corpus Christi 
North Beach 
(5.4 mm/yr)

Rockport
(8.4 mm/yr)

2015: 10%

2070: 99%



Water Level Variability: Rockport

Interannual variability: ~ 1 ft

Seasonal variability: ~ 1 ft

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



Visualization of Tidal Datums & “Inundation Frequencies” 
Bob Hall Pier, Texas 

Note: Measurements & Statistics approximate, for conceptual use, not survey grade

HAT (0.66m)

MHHW (0.36m)

10% Inundation Frequency (1.40m)

5% Inundation Frequency (1.65m)



NOAA Tools

Sea Level Rise Viewer: Visualization of Community-Level Impacts

In Coastal Bend: Rockport, Corpus Christi, Port 
Mansfield



NOAA Tools

NOAA Tides and Currents: inundation analysis tool (for NWLON stations)

How often are water 
levels above Mean 
Higher High Water 
(MHHW) at Bob Hall 
Pier tide gauge?

767 927





Coastal Bend

Impacts: Road closures, storm drains, insurance claims, 
beach access, …

Nuisance Flooding (NOAA): Flooding which causes public 
inconvenience

Caveats for Coastal Bend/Texas: Impact of tides not as 
important as along other coastal areas

Progression: exponential increase of the number and 
duration of nuisance floods



Questions/Discussion

Acknowledgements: Florence Tissot, James Rizzo, John Adams, Dan Prouty, 
Maclovio Perez, Jim Gibeaut, Steve Hilla, NOAA NGS and CBI Coastal Dynamics 
Laboratory staffs for their feedback and suggestions



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



Causes for Global Sea Level Rise

Components to Global Sea Level rise (IPCC AR5, 2013)

Upper Ocean 
Warming/Expansion

Land Water Storage

Glaciers

12%

Ice Sheets 22%

24%

34%

Unattributed 8%

(1993-2010)



What Drives Sea Level Rise?

1993-2010 Observed 2018-2100 Projections (RCP 8.5)

Thermal 
Expansion

1.1 mm/yr
[0.8 to 1.4] 34%

0.27 m
[0.21 to 0.33] 44%

Glaciers
0.76

[0.39 to 1.13]
24%

0.16 m
[0.09 to 0.23]

26%

Combined 
Ice-sheets

0.70 mm/yr 22% 0.15 m 24%

Land Water 
Storage

0.38 mm/yr
[0.26 to 0.49] 12%

0.04 m
[-0.01 to 0.09] 6%

Unattributed 0.26 mm/yr 8%

Total
3.2 mm/yr
[2.8 to 3.6]

100%
0.63 m

[0.45 to 0.82]
100%

Table based on data from Church, J.A. et al., 2013: Sea Level Change. In: Climate Change 
2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change [Stocker, T.F. et al. (eds.)]. 
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA



Coastal Bend RSLR

Coastal Geology: Sediment 
Compaction, Growth Faults, Fluid 
Extraction – Spatially Variable

Global Sea Level Rise: 
~+3mm/yr (1993-2015)

Tectonics & Glacial Isostatic 
Adjustment ~-1mm

Coastal Oceanography, e.g. 
Currents - Variable but Spatially 
Coherent

Components to Relative Sea Level Rise: Texas Coastal Bend

Ocean 
Contributions

Vertical Land 
Motion

Tissot & Reisinger, 2016 GCAGS



Sea Level Rise Future

IPCC ARV (2013):
Likely range of GMSLR for 2081-2100 is 0.40 to 0.63 m above 1986-2015 (medium confidence)
It is virtually certain that GMSLR will continue for many centuries beyond 2100

20th Century GMSLR ~ 2/3’

21st Century GMSLR

11/3’ – 2’



http://www.srh.noaa.gov/crp/?n=stormsurge



http://www.srh.noaa.gov/crp/?n=stormsurge



Hurricane Impact



Hurricane Impact


