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Regional and Global Sea Level

Tide gauge record at St. Petersburg from about 1950 to 2010,
and an older record at Key West from about 1910. San Juan
records from NOAA are available since 1962

For St. Petersburg, the trend over the past 60 years averaged
~2.4 mm/y (about 0.09 inches per year) or about 5.6 inches in
60 years since 1950.

For Key West, we have an average trend since about 1910 of
2.2 mm/y (if we assume this is the same all along, this would
be about 5.2 inches in the last 60 years or 8.7 inches in 100 y)

In San Juan, Puerto Rico, the trend (1962-2010) is ~ 1.6 mm/yr

Global average is ~1.7-2.5 mm/y for the last 100y or so - the
farther back you go the fewer tide gauges we have and we
start depending on geological data).



Sea Level at the Coast Guard Station:
St Petersburg



Sea Level — Key west



Puerto Rico Sea Level Rise Observations

Overall SLR trend (1962-2010): 1.6 mm/yr



Sea Level — Global Tide Gauges
Average rate: ~¥~2mm/y over most of 20t century,
increasing to >3 mm/y in the past 20-30y
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Studies commissioned for Florida



IPCC 2007 projection:
+20-60 cm by 2100

There is concern, expressed by the IPCC that:
-Ocean water has warmed about 0.1C in the last century and it
will continue to warm

(if upper 1,000 m of most of the ocean

warm up by 1C, sea level will rise by ~50 cm)

-Glacial melt rates were not known and likely underestimated

-Antarctic ice loss rates are not well known but may be high

So, an estimate of SL rise including these “dynamic
effects” is +40-80 cm by 2100



Contemporary Sea Level Rise. Anny Cazenave and William Llovel.
Annu. Rev. Mar. Sci. 2010. 2:145-73
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Sea Level Rise Mapping

* Provides a 2D or 3D visualization of likely
outcomes.

e Makes planning possible.
* Provides data for adaptation studies.

e Can be used as a foundation for detailed
models.



Sea Level Rise Mapping Challenges
* Only as good as the elevation data.
Bathtub type layering — not a true hydrological
model.

* Does not show human responses.

*Requires careful mapping of land use, habitats,
ecosystem services, valuation of these services

* Does not show natural changes resulting from
coastal processes.

e Scares some people.



Example: Tampa Bay Area

e National Elevation Dataset
— USGS

— National Elevation Dataset 1/3 Arc-Second (NED
1/3)

— 10m horizontal resolution
* Projection
— GCS_North_American_1983
— Datum: D_North_American_ 1983



San Juan, Puerto Rico Projections:



Ponce, Puerto Rico, Projections:



Mayaguez Area
Projections:





















National Estuary Program/NEP-Tampa Bay Estuary Program and
Tampa Bay Regional Planning Council

(Courtesy of Holly Greening and Lindsay Cross)

Tool to depict local effects of
sea level rise scenarios on
Tampa Bay coastline and
habitats




Overlays of the built environment, wetlands, utilities, remote
sensing images, and various future sea level scenarios




In order to make maps like you have just seen we
must understand both the tidal prism
and
the elevation of the ocean versus the land.



Ocean Helght NOAA tidal prism

Data for a tide gauge station.

mhhw= mean higher high
water.

mhw = mean high water.

NAVD = the 1988 geoid
datum ‘s zero elevation.

mtl = mean tide level.
msl = mean sea level.
mlw = mean low water.

mllw = mean lower low
water.



SFWMD data for the ocean
side (tidewater) of canal
structure S21A, the salt
barrier located at the
mouth of Princeton Canal.

Data shown are daily average
water levels from 1974 to
2010.

Note that the ocean
sometimes exceeds the
calculated tidal prism
values!



Fitting the ocean to the land.

The NAVD elevation of the tidal
prism lines up with the zero
elevation on the land elevation (the
earth’s geoid)

Note that the tidal prism is local.
That means the tidal prism for
Virginia Key is not the same size or
elevation as the ones at Key West
or Cape Cod!

As sea level rises, the tidal prism
will rise a corresponding amount.
However we must be aware that
the tidal prism will probably change
too as the depth of the ocean and
bays increases.



The land slope determines how much land we will lose with each
increment of sea level rise.

We can examine our local slope by means of a hypsographic
curve made from the LiDAR DEM data.



Please Remember — these maps do not show the effects of severe storms
acting in conjunction with elevated sea levels.



Recommendations

Maintain a robust regional network of
accurate tide gauge stations

Develop regional coastal ecosystem valuation
orograms

ntegrate with accurate digital elevation
models and maps of land use

Work with communities, planners and
engineers to develop plans for the ‘built
environment’
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