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Whatiis the Decomp Physical
Moedel (DPM)?
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» Uncertainty 1: Do high velocities
(>2 cm/s) generate sediment
movement needed to restore
the ridge and slough
topography?

> Uncertainty 2: To what extent
does sheetflow alter P and OM
cycling and ultimately foodwebs
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PDRM Hydrelegic Flow Fields

* Flows did not follow the ecologically
preferred (north-south) pattern

* High flows (>2 cm s) were limited to
~500-m from the S-152

= ... and downstream of the gap

Data from E. Cline, E. Tate-Boldt, C. Hansen, S. Newman, C.
Coronado-Molina, C. Saunders (SFWMD)
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@Opjectives for DPM data synthesis:

Phiesphoerus mass balance model

» Which flow-mediated mechanisms best
explain observed ecosystem P stocks (water
TP, floc P)?
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@Opjectives for DPM data synthesis:

Phiesphoerus mass balance model

» Which flow-mediated mechanisms best
explain observed ecosystem P stocks (water
TP, floc P)?
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s Extreme (>5 cm/gjf > Using e, to what extent
o\, 7 Liah ol does flo eyond 500-m?
-2 /% ghie ?Clm S)_ i How f downstream?

» Using a “linked” mass balance, to what extent
does flow impact P cycling differently in
Extreme vs High Flow Areas?
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(ing Particle Movement — Slough to Ridge
S=152 oy
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Data from E. Tate-Boldt, C. Hansen, S. Newman, C. Saunders (SFWMD)
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Sustained Flows Resulted in Increased
Slough Velocities & Floc Transport

500 S-152 Discharge Floc transport increased with sustained flow
$ 40 was constant = Control
g,300 ¥ 282 1 Hi-Flow
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with sustained flow Floc Height decreased with sustained flow

Data from J. W. Harvey, J. Choi, M. Dickman
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Data from C. Saunders, E. Tate-Boldt, C. Hansen, S. Newman
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STELLA modeling software to develop
P mass balance models

Phosphorus budget:

SRS-2 slough Based on steady state budgets by Noe
Wil amos. dep & Childers (2907) for Everglqdes ridge
il b inflow outflow & slough habitats; later applied to
O rceirersies [l water linked landscape “ribbons” in Shark
— Slough, ENP

peri/SAV These include

e\

1 « Water column inflows, outflows
P uptake by periphyton/SAV
soil cons « Consumption of periphyton
l [ o e Floc mineralization
eadAG « Floc — Soil — Macrophvyte fluxes
~ pny

roots «— [liveAG
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Appreach — P hudgets of Landscape “ Ribbons”

Phosphorus budaet: First order turnover rates - Noe et
- e al., 2002; Wood, 2003; FCE LTER
SRS-2 slough _ )
data; other literature

atmosphenc
ldepocsiljon

 Simple mechanistic equations for P-
uptake and periphyton consumption

Periphyton
P Uptake
(gP m2 yr)

s0il ' CONSUMErs
56750 \ 0.0112

A
standing

dead ¥

0.0043

bléﬂs& b::hn::tsﬁ
Water TP (ug L1) ot wik

** Noe et al., 2002 & FCE LTER data
* Hwang et al., 1998
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Application — High Flow Conditions

» Increased P-load atmlos. dep
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Peri/SAV

soil cons
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Application = High Flow Conditions

» Increased P-load atmlos. dep

» Peri/SAV sinking
(++turnover)

inflow

~

Peri/SAV

soil cons

\ ‘ deadAG
™~

roots «— [liveAG




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Application = High Flow Conditions

> Increased P-load

» Peri/SAV sinking
(++turnover)

» Peri/SAV reduced
(-uptake, +turnover)

soil cons

\ ‘ deadAG
™~

roots «— [liveAG
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Application = High Flow Conditions

DISTRICT

> Increased P-load

» Peri/SAV sinking
(++turnover)

» Peri/SAV reduced
(-uptake, +turnover)

» Floc erosion
(+turnover, -settling)

roots

atmlos. dep

Diss-P

Partic-F

deadAG

utflow

liveAG
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Appllcatlon — High'Elow' Conditions

Talk to me later..

> Increased P-load

» Peri/SAV sinking
(++turnover)

atmlos. dep
utflow

Diss-P
Partic-Po

> Peri/SAV reduced \ T
(-uptake, +turnover) Peri/SAV

» Floc erosion
(+turnover, -settling)
> Partic-P into ridge soil cons
deadAG

roots «— [liveAG
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Extreme Flow Perlphyton Erosmn (Nov 16 2015)

Velocity data from Sue Newman, Erik
Tate-Boldt, Chris Hansen — SFWMD

Imagery from Christa Zweig - SFWMD

18
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Extreme Flow High Flow

\ ‘ deadAG \ ‘ deadAG
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Appllcatlon 10 DRPMilandscape ribbons

e Slough habitats in two 300-m landscape ribbons
 Extreme-Flow (Z5-1), High-Flow (RS1)
Extreme_FioW e Simulation period 2012-2016

L
: e 2 Baseline Years
e 3 Flow Events

. Yuy. 37
High Flow, - _
2-5cm/s « f e Drivers:

: o Daily water depth & velocity
e Pload for Z5-1: S152 TP

 Pload for RS1: Z5-1 Output

 Observed vs predicted time series
 Floc P (g Pm>)

o Water TP, TPP (ug/L)
e Sediment transport (g cm=2 frontal area d-1)
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“Extreme Flow” Z5-1 Ribbon (0-300 m)

Peri-P & Water Depth , Floc-P £SD 16
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Phosphorus Fluxes — Z5-1 ribbon (g/m2/y)

Extreme-flow mechanisms

LOW FIOW EXtreme FIOW Peri/SAV reduced Uptake +385%
— | * +turnover) | Turnover +220%

atmlos. dep
1.1 DissolvLR 0.5, Peri/SAV erosion ~half of P-uptake
I
y Partic- 6 .
e _ Floc erosion Turnover +300%
floc Peri/SAV (+turnover, 'Sn) Settling  +50%
l l Net P source =-1.4gP/m2/yr
soil cons
deadAG deadAG
— —

roots «— [liveAG roots «— [liveAG
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Extreme Flow High Flow =&

atmos. g atmlos. 08P

p
Franc

Dis<OlV-R

~ Partic-B

\
floc Peri/SA \ Peri/SAV,
< \ < \
Capture Captursg
soil cons soil cons
deadAG deadAG

roots «— [liveAG roots «— |[liveAG
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High-Flow RS1 Ribbon (300-600m) peri-p & Water Depth

depth (cm) or P stocks (g m-2)

Data from Sue Newman, Erik Tate-Boldt,
Chris Hansen, C. Saunders — SFWMD

— Claus Hansen - Scheda
P T,
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High-Flow RS1 Ribbon (300-600m) peri-p & Water Depth

depth (cm) or P stocks (g m-2

0.0
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Data from Sue Newman, Erik Tate-Boldt, 0

Chris Hansen, C. Saunders — SFWMD 1/1/12

Claus Hansen - Scheda
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Phosphorus Fluxes — RS1 ribbon (g/m2/y)

High-flow mechanisms

« LOW FIOW ngh FIOW Peri/SAV reduced Uptake +310%
atmps. dep | Eupia®, +turnover) | Turnover +470%

: 0.4
0.5 f DissolviP > Floc erosion Turnover +310%
" Partic- (+turnover, -settling) | Settling  -20%
5.9 ’ 7 ’
M _
floc 5 2 Peri/SAV _ _
l Periphyton erosion ZERO
l Net Psink =5.4gP/ m2/yr
soil cons
deadAG deadAG

roots «— [liveAG roots «— [liveAG
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y 1 MEChanism underying mmcreased P uptake?

5 * E é % 40
Q % 20 ]o T.-.
= = 1.- 0- |.- T T T T — T T T T

S W & 2 > > ¥ & °

400 +

3 2
Floc 15—- Egg%l ] !
Height % E .
(cm) E &= % Q e Y
8 i - s RS1
0- 60
2500 - N ]
Floc zﬂm—: - I Floc 2 ¢y .°- | of
Mass iso0- Botryocc. °
(g/m2) 1000- é @ (ug/g) :E Z4-1
51:1?— gg; E Q 204
1200-: 0- I U P PSR L 'u i
Floc TP " D é ©  Cl
(mglkg) ;

200+

! S & & d & S S 8 oY
- \; (1 (1 Y} YV 1 1 Y}
Wyz2013 Wyz2014 Wyz2015 Wy 2016 "Pﬁ \PQ; E}Q‘ ‘F‘x\ ﬁ\‘} ':}Q‘ G\\ GQL QQL
Water¥r.class et & 3 N & 2 @
Date_sampled

data from Erik Tate-Boldt, Chris Hansen, C. Saunders, Sue Newman — SFWMD
TSI Bt Biomarker data from P. Regier, R. Jaffe’ - FIU 30



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Pruptake by Perphyton Post flow
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Implications and Next Steps

Implications of increased P cycling & storage

« Topography — Will increased P uptake ultimately increase P in ridges?
 Foodwebs — Will higher TP food alter fish and invertebrate populations?
* Vegetation — Will floc P eventually enrich soil TP? Change macrophytes?

Next Steps — DPM Phase 2
« Active Marsh Improvement used to reconnect sloughs, redirect flow south
* Will we see the same responses scaled up or get a different response?

... See next talk
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Floc Height (cm)

20 -
15 -
10 -

20 -
15 -
10 -

20 -
15 -
10 -

Flow #1
Volume of floc decreased
with sustained flow
Flow #2
Flow #3
-10 0 1I0 2I0 30
Weeks After Elow Starts C. Saunders, E. Tate-Boldt, C. Hansen, S. Newman

- SFWMD

33



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Sustained Flows Resulted in Increased

Slough Velocities & Floc Transport
500 S-152 Discharge |

g 400 was constant
S 300 - < 0.016 |
© 1 ©
G 200 o
a 1 e 0.012 -
100 ©
O)
| = 0.008 -
0 5
o] & 0.004 -
0 S
§ = 0.000
2 4 9/11 9/12 9/13 14 915 o
e
o 2-
-] Floc transport increased with sustained flow
0 . :
11/1/14 11/15/14 11/30/14 12/14/14

Slough velocities increased
with sustained flow

Data from C. Saunders, E. Tate-Boldt, C. Hansen, S. 34
Newman
b garrasle s 2Pata from J. W. Harvey, J. Choi, M. Dickman
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@ther flew ehservations omit

»Aquatic primary production/respiration reduced

= Metabolism studies (E. Tate-Boldt et al., previous)

» Floc more erodible with flow

Photos from PARTRAC 2008.
(Glasgow, UK)
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RParameternfitting to floc-P and Water TP data:
Root Mean Squared Error (RMSE) = V> (mod-0bs)?

0.44 [
X
RMSE oy 5db - -
FlocP oss] TIL.
036, 4 Mol e e
(gP/m2) 0.34 | -&. et
0.32 | ol
0.30 . .
0 2 4 6
8
RMSE
WaterTP  ° !
(ugP/L) 5 .;’ : -.-n-. ]
A
N i o3 o
0 2 4 6
P-uptake .
flow
(gP/m2/yr)
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