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The Issue: Algal Blooms




The Culprit: Synechococcus sp.

» Cyanobacteria
« Thick mucus layer
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The Questions

1. Are the nutrients causing the Florida Bay algal bloom derived
from sources inside or outside of Florida Bay?

2. If the nutrients are derived from sources outside of Florida Bay, is
the origin upstream marshes, the coastal lakes system, areas
of mangrove dieback, and/or the Gulf of Mexico?
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The Approach: Empirical Dynamic
Modelling (EDM)



Power of Long-Term Data The Approach: EDM

Timeseries of datasets in Florida Bay

Chlorophyll levels via
grab sampling
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Timeseries of datasets in Florida Bay
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The Approach: EDM

An Introduction to
Empirical Dynamic Modeling

from

“Detecting Causality in Complex Ecosystems”

Sugihara et al. Science (2012)

narration by: Robert M. May
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Methodology The Approach: EDM
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The Preliminary Results
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Stage 1 The Preliminary Results
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Stage 1 The Preliminary Results
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Causality The Preliminary Results
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Prediction skill

Causality The Preliminary Results
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Causality The
Preliminary

Results

Flow out of
lakes is a
factor

Still need to
Investigate
more!




The Next Steps




Lag-effect CCM The Next Steps
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S-mapping The Next Steps
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Stable Isotope Analysis The Next Steps

013C
O0™>N -

Freshwater o-

g

Trophic position
-5-4-? 0 2 4

rI\I_
?_
34 m_
I L T ] T T ]
5 -4 -2 0 2 4 6
=
Snook movment -
pattern
Upstream Estuarine =
Downstream £
\'.Ir_

I L] i 1 1 ] 1
6-4-20 2 4 6
Marine




Questions?

Jonathan Rodemann
Postdoctoral Research Associate
Institute of Environment

Florida International University
jrodeman@fiu.edu
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