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RS1S
3.6 cm/s

South
Flow-way

C1S 0.9 cm/s
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Atmospheric Diffusion

(Staer et al. 2010)

DO

GPP=NAP+GR - F
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• Productivity was net heterotrophic
• Similar to (McCormick et al 1997, Hagerthey et al. 2010)

Flow 2014 Flow 2015 Flow 2016Flow 2013

High 
Flow

Low 
Flow
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• GPP and GR was smaller at High-Flow site.

High 
Flow

Low 
Flow

GPP
P=0.0083
GR
P=0.0009

GPP
P<0.0001
GR
P=0.0001

GPP
P<0.0229
GR
P=0.0069

GPP
P<0.0001
GR
P<0.0001

Flow 2014 Flow 2015 Flow 2016Flow 2013

GPP P=0.7391
GR   P=0.2395
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GPP 
P=0.9966
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P=0.4718
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P=0.0443
GR 
P=.0421
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Upstream Site

Downstream Site

Aquatic Metabolism Models

• Two Station Oxygen Budget
• “Upstream-downstream model”
• NAP = ∆O2(downstream DOt=0 - upstream DOt=-T )/∆t
• Marzolf et al. 1994
• Used on rivers

• Single Station Oxygen Budget
• NAP = ∆O2/ ∆t
• Staer et al. 2010
• Used as standard lake model



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T

16

Upstream Site

Downstream Site

Upstream/Downstream Method

12/2016

Tue  Wed  Thu  Fri  

D
O

 (m
g/

L
)

2

3

4

5



S O U T H  F L O R I D A  W A T E R  M A N A G E M E N T  D I S T R I C T

17

Upstream Site

Downstream Site

Upstream/Downstream Method

12/2016
gO

2/
m

^3
/d

-10
-8
-6
-4
-2
0
2
4
6
8

10

GR 
GPP 

Up/DnDownstream

GPP P=0.0526
GR   P=0.4181 Low-flow
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Conclusions

• Aquatic production decreased under high-flow compared to low-
flow.

• Daily range of the DO diurnal curve was reduced during flow 
which translates to reduced aquatic respiration.

• Single-station oxygen budget method able to detect changes in 
aquatic metabolism. 

• The change in production and respiration rates likely has an 
impact on phosphorus and organic matter budgets which may 
have implications for Everglades restoration – See Colin 
Saunders’ presentation.
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