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PIEVieUS Studies: Current Studies:

e USGS

| h1pray Basin — Rankin Lake
—-""“‘_:f BOb Allen Key — Next station

~ e RECOVER e Russell Bank?
ey s
— Bob Allen Key L '

— Shark River (future)
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Upcoming: one
of these

Pass Key 37, 17D

Taylor T24
Russell Bank 19B, 22A

N Allen 6A, 24C

* Core Sites

'@ Modern Sampling Sites |

Whi pray Atdantic Ocean

Basin
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EVERGLADES NATIONAL PARK - MARINE MONITORING NETWORK

Bob Allen
Broad River Lower
EII‘H Key 2

{ Butternut Key
Broad River f N
Blackwater Sound

Cannon Bay

{ Cane Pate
Clearwater Pass
Duck Key
Garfield Bight S
;1 Gunboal Island

Highway Creek

Harney River

Johnson Key

Little Blackwaler Sound
Liltle Madeira

{  Lane River

L0 Lostmans River

Little Rabbil Key

5 Long Sound

ME Murray Key

North River

Pelerson Key

SR Shark River

Terrapin Bay

Trout Cove

TarEun Bay Easl

Taylor River

Hhifra_\,‘ Basin
Whitewater Bay Bast
Walson Place

Willy Willy

e Everglades National
Park Marine
Monitoring Network
Stations (daily)

e SERC (monthly)

NOTE: MLR Salinity
models exist for all 31
MMN stations




_ — Link paleosalinity regime and regression
models to estimate pre-drainage stage,
flow, and salinity

® 8 Steps




Step 4: Linking Regression Models

Phase |: Paleoecology

NSM

Step 1 Assemblage Paleosalinity

Whipray Basin Interpretation regime for

sediment core Age dating Whip!'ay
Basin

with
MLR
model

Step 2
Whipray Basin paleo-
based simulated time
series using observed
climate data for 1985-
2000

Phase Il: Regression Models (RM)
based on observed data

Step 3: Stage to salinity RM

Observed stage at

- : Linear RMs
primary stations \ predict Whipray
(&5 bk Basin salinity
Observed /' based on CP and
Whipray Basin P33 stage

station salinity

Step 4A: Stage (CP, P33) to Flow RM

Observed stage at

: : Linear RMs
rimary stations ;
P (Cg P33) \. predict flow at
! SRS and TSB
based on CP and
Observed flow at P33 stage

SRS and TSB

Step 4B: Stage (CP, P33) to Stage RM

Observed stage at
primary stations predict stage at

(CP, P33) T other stations

Observed stage at / based on CP and
other Everglades P33 stage

stations

Linear RMs

[TE1=T0 | o]

Step 4C: Salinity (WB) to Salinity RM
Observed ~—__,  LinearRMs

Whipray Basin predict salinity at

station salinity other stations

Observed salinity based on Whipray
at other Florida Basin salinity
Bay stations

Linking RMs

couple data

Phase lll: LInked Regression Models couple
Paleoecologic data and RMs based on observed data

r—
Step 5
Invert models
from STEP 3 ||OUTPUT: Paleo-based
(CP, P33) and ||daily stages at CP & P33
input paleo- ||that produce Whipray
| based salinity ||paleo-salinity time-series
| data
| Step 7

Linking linear RMs from STEP
4B and output from STEP 5

simulates stage at other
| stations based on predicted
| stages at CP & P33

Step 8

Linking linear RMs from STEP
4C and output from STEP 2
simulates salinity at other

stations in Florida Bay based
on Whipray paleo-salinity time-
series

Linking linear

regression models

from STEP 4A and
output from STEP 5
simulates flows at

OUTPUT: Predicted
historical flows that
produce Whipray paleo-
salinity time-series

SRS and TSB

OUTPUT: Paleo-based
estimates of annual hydro-
period and hydropatterns
at locations in Everglades

OUTPUT: Paleo-based
estimates of salinity at
locations in Florida Bay
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Abstract Restoration of Florida’s Everglades requires
scientifically supportable hydrologic tarpets. This study
estabhishes a restoration baseline by developing a method o
simulate hydrologic and salinity conditions pnor o anthro-
pogenic changes. The method couples palececologic data
on long-term historie ecosystem conditions with statistical
maodels derived from observed meteorologic and hydmologic
data that provide seasonal and annual vanation. Results
indicate that pre-dramage freshwater levels and hydmoper-
1ods in major sloughs of the Everglades were about 0.15 m
higher and two to four times greater, respectively, on average
compared to today’s values. Pre-dmimage freshwater deliv-
enzd to the wetlands and estuanes 15 estmated to be 2.5 0
four times greater than the modern-day flow, and the largest

Kevwords Everpglades - Paleoecology - Statistical models -
Restoration targsts - Hydmology - Salinity

I wt o we Go

The Greater Everglades Ecosystem of South Florda 15 a
globally unique combination of hydrology and nesultant
water-based ecology that supports many threatened and
endangered species. Encompassed within the Greater Ever-
glades Ecosvstemn are the wetlands and estuanes of Ever-
glades National Park, mcluding Florda Bay and the
southwest mangrove estuaries; Biscayne Natwomal Park:
Big Cypress National Preserve, and several wildlife




' Basin Paleoecologicals

InTformation

Polyhaline Taxa

, & Zones and
o (\00 & Salinity
0-\0 6‘)\\@ No. of Taxa Regimes

o
Depth _o°
@ 25 50

Age (cm)
0

Euryhaline (~15->40
ppt); low abundance
and diversity zone

104

Palyhaline (18-30
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Example: Whipray Basifit
& Paleosalinity Regime

WET SEASON

Average difference _
=85 ppt EUha“ne

- 30

40

O
~ 1 SN
. Polyhaline
Paleo-based high
corresponds to NSM ™~ —Om=_ 13

dry season high

Salinity (ppt)

/.Y
Paleo-based low

—— NSM 4.6.2 corresponds to NSM
=== = paleosalinity regime wet season low
O polyhaline min /max = O

Mesohaline

9 10 11 12
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Sep-99 Sep-00
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Sep-01 Sep-02

Dependent Variable Indepe_ndent Coefficient | Intercept | Adj-R?
Variable
_ _ P33 -7.91 86.31 0.53
Whipray Basin
CP -6.75 43.82 0.33
P33lag53 -7.26 80.72 0.55
Bob Allen Key
CP lag25 -7.39 43.06 0.57
P33 lagl -7.55 81.61 0.60
Buoy Key
CP lag4™ -6.99 417 0.56
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Varable | varable | AdIR
TSB o= 0.46
SRS P33 0.58
G3273 P33 0.75
NP206 P33 0.61
TSH o= 0.71




Dependent
Variable

Whipray Basin
Adj-R°

Bob Allen Key
Adj-R°

Bob Allen

0.83

Buoy Key

0.73

0.51

Butternut Key

0.73

0.59

Duck Key

0.71

0.70

Garfield Bight

0.61

0.50

Joe Bay

0.45

0.37

Johnson Key

0.69

0.51

~ | Little Madeira Bay

0.73

0.72

Little Rabbit

0.68

0.54

Murray Key

0.75

0.55

Peterson Key

0.63

0.77

Terrapin Bay

0.72

0.73
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Stage Salinity Source Mean paleo-obs paleo:
Station (1) (m) observed
P33 observed 1.93
Whipray paleo 2.48 0.55 1.28
Bob Allen paleo 248-294 | 0.55-1.01 | 1.28-1.55
Buoy Key paleo 2.18 0.25 1.12
CP observed 0.39
Whipray paleo 0.99 0.60 2.54
Bob Allen paleo 0.89-133 | 050-0.94 | 2.28-34
Buoy Key paleo 0.61 0.22 1.73
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Salinity Source Mean paleo:
Station Flow observed
(m3/sec)
_ SRS observed 42.4
- Whipray paleo 115.8 2.73
= f‘; Bob Allen paleo | 131 -220.5| 3.4-5.7
- Buoy Key paleo 96.9 2.28
e | TSB observed 2.23
T
= Whipray paleo 8.9 3.99
Bob Allen paleo | 10.3-17.7 | 3.9-6.7
— Buoy Key paleo 5.5 2.40
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OUitpuL: Hrnleo has
REQIMETNFEIONE

Station

Observed
Average

WB-based
Paleo

BK-based
Paleo

BA-based
Paleo

Bob Allen

33.20

21.10

28.9

Buoy Key

32.80

22.20

17.95-25.66

Butternut Key

31.30

17.70

24.10

8.82-18.22

Duck Key

29.00

16.80

26.16

8.42-17.36

Garfield Bight

28.90

10.30

PAONGK

2.56-14.20

Joe Bay

15.36

2.73

8.69

0.34-2.57

—| Johnson Key

35.30

27.00

29.99

21.5-27.75

_‘__ Little Madeira Bay

23.83

8.20

15.46

1.29-8.84

| Little Rabbit

34.40

27.30

30.97

23.7-28.01

| Murray Key

33.00

24.80

29.28

21.40-27.23

| Peterson Key

35.80

30.50

32.36

23.86-29.19

Terrapin Bay

23.60

3.50

14.15

0.51-3.69
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paleo : obs
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Monthly
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Comparison
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5-hased Salinity: Regime

Venice System

Limnetic  Oligohaling Meechaline Folyhaline Eukaline
0-0.5ppt  0.5-5 ppt 5-18 ppt 18-30 ppt >3( ppt
F 05

e
Mleatels e s
o
s e s ¥
e i :
i

18

S 14 16
F 4 Salinity, ppt. 24 M
Fig. 1. Comparison of Venice System and estuarine salinity zones derived from multivariate analysis.

SOURCE: Bulger, Hayden, Monaco, Nelson, McCormack-Ray;

Estuaries Vol. 16, No. 2, p. 311-322 June 1993




Obs
Station | Obs N | Mean paleo nsm462 | nsm512 | paleo/NSM N

BA 1498 33.7 10.3-21.1 30.6 25.1 13145

BK 1547 34.2 27.7 30.4 25.3 13145

23.4 31.9 26.2 13145

= PR
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~ Obs>NSM 462>NSM 512>Paleo —

-J---
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 SUMMARY — FINDINGS OF .
LESENTN ANALYSIS TO-

- drélnage salinity was ollgohalme to polyhaline

- » Pre-drainage salinity regime requires about 2-
2.5 times more freshwater than the current
flow regime.
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(OI\/I”'}‘—F [O PALEO CONDITIONS

_'%_Iough flow deficit is =>>> than the
clefl

fin Shark River Slough during the dry

;-3?-‘-

'Verage Everglades stage Is about 0.5 m
= 1ower

— Florida Bay salinity Is about 5 — 15 psu
higher.
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Salifity —Obs Vs 'Regression L\Aogﬁﬁ

e \Whipray Basin/ Buoy Key Salinity:
e Obs>NSM 462>NSM 512>Paleo
e CP/P33 Stage:

e Obs<NSM 462<NSM 512<Paleo

e SRS/TSB Flow:
=~  * Obs<NSM 462<NSM 512<Paleo
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40 -
35
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25
20 -
15
10

5

0

—&— 0bsSRS
—— paleoSRS

—9—0bsTSB

—l— predTSB

Exampledjarget:
ShalkeRIver
- Sloughi El

Based on Whipray
Basin Analysis

Example Target:
Taylor

Slough

Flow




SHARK RIVER
SLOUGH (Tamiami
Trail)
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2iisons Ereshwater D,ly.e{et-e'd‘ te--"
| aleo based Flow EStimates




Where Are \i/e =
.. GoingaWith Paleo™
_ And Regression
~ Model Analyses?

offset

GOAL: Determine the
offset needed for
salinity restoration
targets taking into
account irreversible
anthropogenic
changes and SLR

Salinity (ppt)
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