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OIJECTIVE of,Study s
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> EVel ate the effect of sea level rise
(J R) ol hydrelegy (stage and flow)
sge Everglades and salinity in
| :F* Grlda Bay:

--_.. = .'_
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*__ﬂ__:_*_.i-____ = From literature

=~ — Using statistical salinity models

s Evaluate the effect of SLR on CERP
Performance Measures

* Apply the findings to paleosalinity
analyses




BNERATURE,REVIEWS

EOENS ORISLLR IRflUence on:
B Coastall aquifers
EEStuarine salinity
v-"'""\"" Papers were addressing saltwater
:T_:_mtrusmn Into coastal aquifer

s Few papers addressing impact on
hydrologic cycle in watershed or salinity
changes In receiving water
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pelVErsonrand Traylers(2005)"

s taliicia World Heritage site —
> Ugl onsolldated sand aguifer

o /( avel rainfall reaches water table
a U|fer

~— NWater table rise will be equal to SLR
= Pecause of gentle slope of land

~ = [arge area of watershed is affected

* Loss of low salinity areas from
groundwater influence that serve as
refugia during hypersalinity periods




VIASTERSON and PORTNOY
(20)0)5) . =
Mlzlstar on—USGS Portno - NPS
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- Jag Cod coastall aguifer study,
° 35 rr* dybased on 2001 IPCC estimates

= ‘—>‘ Mill cause water table to rise
?“nght off water table relative to sea level
= will not change
% Effects on coastal habitats
— Increased erosion rates

— Damage from higher storm surge flooding
— I'ntrusion of seawater in coastal wetlands




NUsteTame Portney: (1.993)

NN S CLING RS AN Ve, IRISE OfIRUINOIT.A/ia
Cirg dwater D/scharge 10, Coaslal Ecosystelns

Stial i ShelliSeIences

Watertable




NITHE and Portnoy«(499s) ™

BENCy/S Law application
Qrﬁi el chhiange of discharge Is proportional
tEISIope of water table (gradient)

__F EWwater table increases due to SLR, soll
= saturation in upper soll strata increases,

-.—"__.--"'

= thereby increasing runoff

- s [ reaction, groundwater discharge must
decrease to balance runoff increase




N U:'," and Portnoy~(18Ss5)

IR —

- [fel oundwater flow decreases the
Juo o Water table must decrease

< H |ght ofi water table above sea level
- W vill decrease in proportion to

—-

= "decrease in groundwater discharge

e So water table rise will be less than
SLR due to Increased runoff
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e and Portnoy (1995)

- M]J ( Yeek on Capé Cod
r\ cm FISe In the water table means

— O% [Acrease In surface runoft
== — 20% decrease In groundwater discharge
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__—f-_;i_;;-s_f.—-fhcreased runoff is only significant where:
= — |Large portion of watershed is above high tide

— But not too high above water table (Ex: south
Florida)




NITHE and Portnoy«(499s) ™
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2 J\/JJ-» Yaffected are watersheds of coastal
ﬁonS
20% of coastllnes INn US

s-Changes in hydrology of coastal wetlands
may be more important than direct effects
of SLR or climate change




NWEand FWE (2006)+

ZOUINIPCC SLR estimates
OIJFn irem SLAMM Model (Seas Level Affecting
ViErshes Model)
flr jda Bay
=900 tidal flat loss; 32,000 acre

, = 2996 open estuarine water gain; 34,000 acre
-i' =S Biscayne Bay
: — 139 dry land loss; 7,500 acre
— 33% Inland freshwater marsh loss; 2500 acre
— 3906 estuarine open water gain; 2,500 acre
— /1% mangrove gain; 6,000 acre

— 529%06 open ocean gain; 3,000 acre
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imble et al, (no date, circa,2000)

INCIR;E-ASE INWATER LEVELS IN C&SF SYSTEM DUE TO SLR OF 15 CM

il Rl

Canditkon I INCREASE =15 CM
\

|

n 20 an &0 T
Percent Time Egualed or Exceeded

Figure 3. Exanple Canal Stage-Duaration Curve for Developed
Coastal Region.
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YSIS OF SLR EFFECTS ON...

J\/ll SALINTIY I\/IODE-“L'S' '
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> D ct I\/Iethod
S\ halyze partial RZ of MLLR models
Hlacrease Key West water level and

stage use MLR models to estimate
i’ sallnlty

- s Jidirect Method — Increase salinity
at western, open-Gulf monitoring
station, use new univariate models to
estimate salinity at other stations
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EEFECTS,ON-MLR-MODELS™
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SI____ nll calise salt/fresh wWater Interface
fl tuary te move landward

- I rature says that SLR will increase
S age IRl coastal aquifers

—How much stage will increase?
s Much debate
® Highest estimates are equal to SLR
e Safe range Is 50%0 of SLR — 10090 of SLR
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LIILE MADEIRA B‘AY I\/ILR /ﬂif

Little Madelra Bay = 106.1 - 0.3 CPJ[lag?] - 12.5 P33[lag?]
- 1.7 (P33-NP206) - 0.25 UWNDKW + 0.13 UWNDMIA - 0.19
VWNDMIA[lagl] + 0.95 kwwatlev[lag2]

% Variation
Variable Partial R? Explained

P33 lag2 0.5092 91.35%

= CP lag2
Vwndmia lagl

~ uwndkw
Kwwatlev lag2
P33-NP206
uwndmia

0.0203
0.0076
0.0094
0.0045
0.0038
0.0026

3.64%
1.36%
1.69%
0.81%
0.68%
0.47%
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IERRAPIN BAY"'IVILR I\/I@ "

-

Terrapin Bay = 106.9 - 6.3 CP[Iagl] 11 1 P33[Iag2]
-0.45 UWNDKW - 0.23 UWNDKW [lag1] - 0.2 UWNDKW [lag2]
- 0.14 VWNDKWI[lag2] + 0.46 UWNDMIA + 1.9 kwwatlev [lag2]

=Pk
Ly

% Variation
Variable Partial R? Explained

P33lag2 0.6602 91.81%

cplagl
kwwatleviag?2
uwndkwlag?2
uwndkw
uwndmia
uwndkwlagl
vwndkwlag?2

0.0262
0.0089
0.0061
0.0054
0.0082
0.0019
0.0022

3.64%
1.24%
0.85%
0.75%
1.14%
0.26%
0.31%




L COMPARISON OF STAGE AND»

Mean  Std Dev Range
2912 66.1 16.8 105
2956 2015 17.1  100.9

kwwatlev 2999 1.2 18.9 109.1
SLR OVER PERIOD OF RECORD = 6 CM
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Observed
ltmad 20.65

terbay 23.97

5cm
SLR

20.98

23.31

20cm
SLR

21.45

24.23

40cm
SLR

22.06

25.44

= —

50cm
SLR

22.38

26.07




50cm 50cm 50cm 50cm
50cm SLR SLR SLR SLR

SLR, plus5 plus10 plus plus50
Obs. stage cm cm 20 cm cm

20.65 22.38 20 17.63 12.92 2.15

23.97 26.0/7  23.21 20.37 14.8 2.9




Bob Allen
Broad River Lower
Ihln{ Key
Butternut Key
Broad River
Blackwaler Sound
Cannon B
Cane Palc
Clearwaler Pass
Duck Ke:
Garfield Bight
Gunboat Island
Highway Creek
Harmey River
Johnson Key
Little Blackwaler Sound
Little Madeira
Lane River
Lostmans River
Little Rabbil Key
Long Sound
Murray Key
North River
Pelerson Key
ghark I}i'rir
errapin Bay
%rnnl l:ﬂve o
on Bay Eas
T:;for River
Whipray Basin
Whitewater Bay East
Watson Place
Willy Willy
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| Mean salinity
o \VlLlrra Variable INCrease

e

|/Q/ US joebay 1.49
' ltmad 1.2
1 osu

. terbay 2.24

S -.l"'.'l'

AT

| ““ ~ | ltblackwater 1.11
" longsound 1.07
taylor 1.83

garbight 2.01

whipray 1.25

duck 0.75

buoy 1.17

boballen 1.04
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Variable Mean salinity increase

AVIBNdeEy/~ "  joebay 4.27
- ltmad 3.6

o terbay 6.52

__?;,;_F“" Itblackwater 3.03

" Jongsound 3.18

taylor 4.54

garbight 6.02

whipray 3.76
duck 2.26
buoy 3.51

boballen 3.11




COWENDATIONS FOR MLR
1TY MODELS USEDFrFOR™
. ~-ORMANCE
URE EVALUATIONS

sewance for SLR salinity increase

BOVErR 50-year horizon:

--... .'_

:;::?f. ‘Near shore embayments: 1-2 psu

" o —

= — Mid-Bay locations: 0.75-1.5 psu
~—  —Outer stations: 0-0.75 psu

® As a starting point, same allowances
should be applied to paleosalinity
estimates as an offset




» Restoratipgg= == uu e —

Erom Lynn Wingard —
See presentation
Thursday, Adaptive
Management Session
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Salinity (ppt) *

Freshwater Marine
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=SlWe ars age much more
Aportant than sea surface

vatlon In VMILR salinity models
&+ The error In salinity simulations over

; he next 100 years due to SLR alone

= (25 -50' cm) Is less than the model
-~ error limits (RMS)

e Because models were developed

during period of SLR, SLR effect on
MLR model uncertainty is small




m—
/-L ARY

—"
. - S

> [r] mportance of FEStErINg Water
JeveJ» THETEVETE A0SO Protect

ENEIeRIda Bay ecosystem Is
S orted Py this analysis
A

A __-*models (hydro, mass-balance,
— __atlstlcal) should be updated with
-i ~New data at least every 10 years to
-~ IAacorporate climate variations and to

make them more robust

® Pre-drainage salinity estimates are
still less than existing conditions
when SLR adjustments are made
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Plorcoming \Work
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- Use the estlmated adjustments as a
Slic rtlng point with paleocsalinity.
_\:" Imates from USGS and FIU
= Collaborations to help interpret paleo
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_" "aﬂalyses INn the context of current
conditions
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