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Relold 12 dscape/coasLs.cqp_e/s_'eascape changes are now
IEERVEYA

Accelerna ed hlstorlcal SEA LEVEL RISE has destabilized
e At J IIC and Gulf Coastal System.

- '-ROPHIC EVENTS and HUMAN MODIFICATIONS
giiercatalysts for change and evolution in this destabilized
= Goastal system.

‘:-ll"'

-;* f Rates of coastal system destabilization and evolution will
further accelerate over the coming century.

® Research, monitoring, policy and management must
Increasingly focus on landscape-scale stresses, evolution,
fluxes and pollution.
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Current level of CO,
IS outside bounds of
natural variability

Rate of change of
CO, is also
unprecedented
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from the 1961-1990 average

Data from thermometers (red) and from tree rings,
corals, ice cores and historical records (blue).
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We are in the process of
5 %ramatlcally exceeding the CO,
_""-"""Jevels of the previous |ntergIaC|aI
~  when sea level was 6 meters
higher.




Atmospheric Carbon Dioxide Concentration
and Temperature Change

Temperature change ('C)
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~ ¢ CO, concentrations will
likely be more than 700 ppm

by 2100

» Global average
temperatures projected to
Increase between 2.5-10.4°F

Source: OSTP



r\ re atlve sea level rise of only

2k Jm (9”) / 100 years is too fast for
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coastlines to withstand.

They retreat.




Sea Level roserat23 cm (9'ineches)/100 years duringithe

PEEA 5,500 to about 3,200 years before present. ...

NOFEoastal environment could hold back the landward
| advance of the sea.

SOUTH FLORIDA BEDROCK TOPOGRAPHY
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= —-'-:=dn a gradual manner. It makes

dramatlc steps followed by pauses.




Recent researchishows that relative sea level rise
ISEasimple trend or curve but one with significant.
stops, drops and rapid rises.

RELATIVE SEA LEVEL HISTORY FOR SOUTH FLORIDA
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Ime a5 of rapid rise in sea level are
& associated with and followed by a
= chaotlc time of coastal erosion,
”sedlment redistribution, and high
coastal turbidity and nutrient stress.
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llEseUth Florida, the.
fepId rise between
Zyo00iana 2,400 year
ZHEN(probably less than
iNfIELED) threw our
10 a:.‘s and shallow
e .__me environments
f'jﬂ’to_erosmnal chaos for
- about 400 years as
sediment was eroded ’

s Supratidal mud %, "
and recycled elsewhere. EENSAOR T
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- our present patterns
of environments
evolved.



Hurricane Andrew, 1992



Se, whatthas been happening recently.?
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tide gauge record, NOAA, NOS

Beginning in 1930, the rate of relative sea level rise
Increased about 8 fold over that of the past 2,000
years. It is presently rising at 30 cm (1) /7 100 years!
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Coral Gables Waterway and Le June Road — 32 of the 72 years of sea level rise



low high

PPERSISTENCE OF GREENING

Increased vegetation density
in the Northern Hemisphere
above 30° latitude.

are has been an
annual increase of
10-30 days with
green vegetation

In the north over

the past 30 years.



Glaciersiworld wide have beeny
Eueating at.an acceler

[fo)the past centL




This past 70 years of dramati -
IEVel rise has severely Iize

our coastal environments

All of Jf‘ cOastaI environments are now unstable
ziplel e mg and shifting landward.

Coast tal Wetland are both shifting into the
—_— #51?- rglades and dissipating.
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_""*"‘Beaches are eroding as sand Is overwashed
_ Jlandward and lost seaward.

Circulation i1s changing in our coastal bays and
estuaries.




© For the comingf century,, ..
glohal= Warmlng Inducea
sea-level rise Is forecast to
Increase. at an accelerated
Forecast :
rate, likely at least another
accelerated sea . .

including regional Including local effects.
subsidence

Sea Lewel Eise
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e All projections have
assumed a smooth linear
trend In response to CO2
Increase.
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o It probably will not be

, _ smooth and gradual and, if
CGCM1 (Thermal Expansicon)
HadCMZz {Thermal Expansion) SO, COUld be mUCh more.

———-HadCMz (T.E. + glacial melt)
Canadian and Hadley
Sea-Level Rise Scenarios
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*Theresults of thistable is based on using Tables 9-1 and 9-2 of the EPA Report "The Probability of Sea Level Rise".
Basically, the formula is multiplying the historic sealevel rise (2.3 mm/yr) in Southwest Florida (closest point used is St.

- Petersburg, FI., Table 9-2) by the future number of years from 1990 plus the Normalized SeaLevel Projectionsin Table 9-1.
In summary, the EPA Report has relied on various scientific opinions regarding sea level changes affected by factors such as
radiative forcing caused by both greenhouse gases and sulfate aerosols, global warming and thermal expansion, polar
temperatures and precipitation, and the contributions to sea level from Greenland, Antarctica, and small glaciers.
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pliigyens
morlm CAlllo

, . They formed a critical barrier between
marine waters & freshwater marshes.

\

They provide a critical habitat for
many organisms.



\nticipated seem:

—







llstige big ones, this ...




S\ofim angrove swamp destroyed by the !p,r..
935, 1960 and 1992 have e d into

Blscayne Bay malnland
shore, Hurricane Andrew
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— {he rapid'stubsidence of'the root peat pr.

‘ECovery as a-mangrove comimuoinicy.
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HighlandBeécﬁand rhangroves,
Hurricane Andrew
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2. Loss of Mangrove
Wetland Within
3 Big Sable Creek

Great Labor Day Hurricane

of 1935
+

Hurricane Donna (1960)
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1 1953
Figure 3-3. Sequential aerial photo showing 1]:".‘: impact of the Great Labor Day
Hurricane of 1935 on Big Sab ¢ and minimal recovery in the subsequent 18
vears, The area was mature black mangrove forest with narrow tidal creeks prior to
the storm. See Figures 3-6 w 3-10 for sequential maps.

The Great Labor
Day Hurricane of
1935 decimated
the mature
mangrove forest of
Big Sable Creek.
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fanciful consider the changes
ava L \/?P—"pﬁe_tgbr /On ears- —;

3. Collapse of Gopher Creek

w— e —

= |nterior Mangrove Wetland /
T J
—— | g
— e Hurricane of 1926
- +

a Hurricane Andrew (1992)






consider the changes
‘over the past 70 years.
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4. Cape Sable Mangroves,
Lakes and
Freshwater Wetlands

Sea level rise
and =
minor human influence gt £ U e S



'epographic ridges of sand and

Ine waters.
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3 Narrow canals were dredged across the
(“then) freshwater wetland of Cape Sable In

the 1920s Iin an effort to drain the wetland.



T
S a low marl ridge co
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and two canals connected Lake Ingraham to the Gulf



2 Cape Canal at the north e 'Ha,ls-é.—
aham was dredged only 18 feet wide.

SERRECHERNE NoKth end off Cake  Ingraham:

naljacross mud HAgEs:
rLakedngraham: &




Lake Ingraham
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Januan/ 885 = Slight shore erosion. Middle Cape Canal

—
inchanged, the mouth probably blocked by sh d
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coastal wetland erode
nd from Ca outh initiating orgjf'e
ents, fromitidal fleww amn rJ Winter storm
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— Contintiedssihore erosion and widening
Well-formed channel appears




1909/— Continuedishore erosion and widening of canal and side
npRels. Over 1000’ shore erosion since 1928, Less of all
sand.at,shore south of inlet -

Dec. 1999

Exposed mangrove coast;
sand lost from shore



Shoreierosionidecieases north and south from Middle Cape Canal.
perCanal Is causing accelerated shore erosion by washing

N,

A Flood tide mud
) ** and sand bar
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ipalNigas a similar history, except that there was n
nt beach sand at the s . As a result, the channel
PEGEnWidel ' L |

Lake
Ingraham
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East Cape Canalsnasia similar hlstoryz_except that there was never

sionificant beach sand at the shore. As a result channel
Jegar Wi Enmgdm edlately follo ction.
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imilar history, except that there was never

it beac sand at the shore. As a rw_cha el
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The rate oreresional widening of Canal’s margins
REsHeEERressentially linear since_constrtiction

CAPE SABLE CANALS - CHANNEL WIDTH

Rate of widening

Middle = 4'/yr
East = 2/yr
Hidden = 2'/yr

Data for 1922- 1972
is from:
Davis, G.E., 1972.

Data for 1999 is
measured from
aerial photograph.

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Time
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Homestead Canal was enlarging until a plug was ugh
a low area in the marl ridge, making containment of high water levels difficult.




structures desi@lock flow in canals
rough marl ridge are being overwhelmed by
- lising sea levell = = -

- p—
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Tide from Lake Ingraham overtopping dam structure at end of Homestead Canal.



lctures de}lﬁég to block flow I

anals through marl ridge are be
elmedsby risin

Tide coming in East Cape Canal is eroding marl around edge of dam
along northern extension, February, 2002.
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f@s'cannot block advancing
' jacent
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in a low area in the marl ridge,
cannot block high water levels. A channel has cut around the right side of the structure.
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)J cale..d@gr@gatlon of mangreve

wetland IS occurring threvghout
Fﬂ I a,
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5. 10,000 Islands ﬁﬁ“
Degradation of mangrov ﬁ-’a{&

and transitional marsh

3. Gopher Creek
Collapse of interior
mangrove wetland

2. North Cape Sable
loss of interior
mangrove wetland

4. Cape Sable
Collapse of saline-intruded
freshwater wetland i 33
6. Expansion of ‘White Zone’

Collapse of transitional and freshwat arshes
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We need to un
coa mics e

~ future so we do n_oi_ma_k@ .

restoration goals the will
faill and sguander taxpayers
money.

-~ Loss of coastal
wetlands and
landward advance
of mangrove
communities.
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Accelerna ed hlstorlcal SEA LEVEL RISE has destabilized
e At J IIC and Gulf Coastal System.

- '-ROPHIC EVENTS and HUMAN MODIFICATIONS
giiercatalysts for change and evolution in this destabilized
= Goastal system.
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-;* f Rates of coastal system destabilization and evolution will
further accelerate over the coming century.

® Research, monitoring, policy and management must
Increasingly focus on landscape-scale stresses, evolution,
fluxes and pollution.



Spoonbills on
Lake Ingraham, 2000
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