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Florida coastal regions face multiple challenges from rising seas

By MIKE JENKINS, PhD, PE

level rise is increasingly noted as
ne of the key critical challenges
acingthestateof Florida. Surroundedon

threesidesby water, thestaterecognizestheissue
as of particular interest to a large segment of
coastal communities.

Whilethesealevel risehasincreasedinvisibil-
ity, thereislittle consensus between expertsand
elected official sregarding theextent of theprob-
lem and appropriate measures to address the
concern.

Historic records of past sealevelswithinthe
regioncanprovidesomeinsightintotheproblem.
Infact, thetidal recordfromKey West, FL, isthe
longest tidal record within the Western Hemi-
sphereand providesameasure of sealevel at the
state’ s southernmost point dating back to 1846.

Thesedata, alongwithothertidal records, have
been studied extensively by Dr. George Maull,
head of the Department of Marine and Environ-
mental Systemsat theFl oridal nstituteof Technol -
ogy.

“Our study of tidal records indicates that
relative sealevel withinthe statehasbeenrising
for at least the past century and ahalf at arate of
roughly nineinches per century,” said Maull.

Inadditiontotidal records, recent advancesin
global positioningtechnology allow for thedirect
measurement of |ateral and vertical land move-
ment. Thistechnol ogy hasbeen usedto estimate
the rate of land subsidence, one of the major
contributorstorelative sealevel rise.

Itisgenerally acceptedthat theland of Florida
issinkingasaresponsetothelasticeage. Thelarge
ice sheet that covered much of the continent
depressedthecontinental land mass, thrustingthe
state upwards. Now that the glacial ice sheet is
gone, theentireplateof North Americaisadjust-
ing and the net result is a gradual readjustment
(subsidence) of our region.

GPSmeasurementshave supported thiscon-
tention and have suggested asubsidenceratefor
most of Florida on the order of two inches per
century, thoughthereisconsiderableuncertainty
withinthesemeasurements.

Relativesealevel istheeffectivewater position
comparedtotheshorelineandisdeterminedby a
number of factors. Much of therecent controversy
surrounding sealevel riseisfocused ontheissue
of global warming and the potential increasein

global, or “eustatic,” sealevel it may cause.

To date, estimates regarding this potential
increase vary widely between sources. Tidal
records in Florida have yet to demonstrate any
recent increases that could be attributed to this
effect.

“Wehavel ookedfor evidenceof recent accel -
eration but have asyet not seen any statistically
significantincreaseintidal measurementsaround
thestate,” notesMaul.

Whilethejury may still be out regarding the
futurerateof sealevel rise, tidal datafromaround
the state strongly suggest that arising sealevel
trend is likely to continue for the foreseeable
future. Even at historic rates, this represents a
significant concernaroundthestate, particularly
inlow lying areas such asthe Keysand portions
of southern Florida.

Thistrendraisesmultipleconcerns. Areasthat
arecurrently pronetofloodingfromhightideswill
continue flooding on amore frequent basis, and
theextent of thistypeof floodingwill continueto
increase. Critical infrastructurewill becomemore
vulnerabletoflooding, waveforcesand erosion.
Beach resources will face greater stresses as
existinguplandinfrastructureinmuchof Florida
becomesan obstacletothenatural recessionof the
shorelinein responseto sealevel rise.

Environmental resources may aso be im-
pacted since critical habitats within low-lying
estuarineareasareparticul arly sensitivetosmal|
changesinwater elevation. Storm vulnerability
will also increase as storm surge will add to the
increasesinmean sealevel.

Assumingtherateremainsat or near historic
levels (approximately nineinches per century),
sea level rise represents a long-term, chronic
condition, but it is one that can be addressed
through sound planning and engineering efforts
to someextent.

Areas of vulnerability can be identified and
their uses and building requirements can be re-
stricted to address the potential threat. Other
infrastructuresuch asroads, bridgesand seawalls
can be upgraded to account for increased water
levels.

Eventhethreat tobeachareascanbeminimized
through existing beach management strategies
and periodicrenourishment.

Thefateof undevel oped, natural areas, how-
ever, may prove less certain. The response of
existing habitatsto thisadditional stressiscom-

plexanddifficulttopredict. Engineered responses
arelikely tobelesspractical for theseareas. Any
response will require along-term commitment
andsignificantinvestmentsinfutureplanningand
infrastructureneeds.

One fundamental question at this point is
whether the historic trends will continue or a
dramaticincreaseintherateof sealevel risewill
occur, as predicted by some sources.

Increases in global temperature have been
reported, but acorrespondingincreaseinsealevel
hasbeenmoreelusive. If adramaticincreasedoes
occur, theresults could be severe.

Weneedonly look asfar ascoastal L ouisiana
togainsomeunderstanding of thesocioeconomic
and environmental impactsthat would occur due
toextremesealevel rise.

At present, most of coastal L ouisianaisexpe-
riencing arate of relative sealevel rise several
timestheratemeasuredin Floridadueto subsid-
enceof theMississippi River delta. Thisacceler-
ated rate has resulted in catastrophic losses of
coastal infrastructure, wetlands, and localized
shoreline recession rates upwards of 50 feet per
year.

It hasbeen estimated that L ouisianaislosing
roughly 25 squaremilesof landeachyear. Atthis
rate, itisprojected that much of coastal Louisiana
will be submerged within the next 50 years.

Significant resources have been spent to ad-
dresstheproblemandambitiousregional restora-
tion planshave been proposed. The pricetag for
any meaningful response, however, appearstobe
astronomical and perhapsbeyondthecapability of
availableresourcestoimplement.

Fortunately for Florida, thecurrent rateof sea
level rise seems to be consistent with historic
norms, and a significant increase due to global
warminghasyet tomaterialize.

Thereisno doubt that thisissue representsa
considerableuncertainty for long-term planning
efforts and will present critical challenges to
Florida scontinued healthand prosperity within
ourlifetime.

Michael Jenkins, PhD, PE, is the coastal
engineering teamleader at Applied Technology
and Management Inc., in West Palm Beach. He
can bereached at mjenkins@appliedtm.com.
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