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Global rise of cyanobacterial blooms

Although cyanobacterial blooms have been known since
ancient times (BOX 1), several studies indicate that they
are currently increasing globally. For example, analysis of
cyanobacterial pigments in sediment cores from over 100
lakes in North America and Europe shows that cyanobac-
teria have increased substantially in almost 60% of the
lakes since the industrial revolution, that cyanobacterial
abundance has increased disproportionately relative to
other phytoplankton and that this increase has acceler-
ated since 1945 (REF*). This trend is likely to continue
in the next decades. A recent study used climate change
projections from five global circulation models as input
for a coupled water quantity and quality model of the
USA*. The model predicts that, in the USA, the mean
number of days with harmful cyanobacterial blooms will
increase from about 7 days per year per waterbody under
current conditions to 18-39 days in 2090. The expansion
of cyanobacterial blooms and their economic and societal

Huisman et al. 2018



Bloom Quantification
What to measure and how to measure It

Sampling and Laboratory EPA Buoy: Summer 2015-Present
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Cyanobacteria (Cells / mL)

Abundance Estimation Using Sedgewick Rafter Counting
Chamber (Catherine et al. SOP 1. 3.3)




Can we trust turbidity?
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EPA buoy - revisited
“1 2015
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Assimilative Factor and Alternative Equilibria

Nutrient Loading
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Turbidity

Alternate Equilibria in Shallow Lakes
Scheffer et al. (1993)



Evidence 12 of 32

QROIETAL |
BNce &lecnnology

Reducing Phosphorus to Curb Lake Eutrophication is a Success
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Turbidity

turbidity

ABSTRACT: As human populations increase and land-use
intensifies, toxic and unsightly nuisance blooms of algae are
becoming larger and more frequent in freshwater lakes.
In most cases, the blooms are predominantly blue-green algae
(Cyanobacteria), which are favored by low ratios of nitrogen to
phosphorus. In the past half century, aquatic scientists have
devoted much effort to understanding the causes of such
blooms and how they can be prevented or reduced. Here we
review the evidence, finding that numerous long-term studies
of lake ecosystems in Europe and North America show that
controlling algal blooms and other symptoms of eutrophication

Ecological Thresholds: The Key to

;‘lepends on reducing inputs ?f a single nutrient: phosphoms. ' v ’ PRI Successf‘ul EIlViI'OHmBHt al
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Nutrients

Scheffer, carpenter 2001

Table 1 Characteristics of some major ecosystem state shifts and their causes

Ecosystem State | State Il Events inducing shift Events inducing shift
from | to I from Il to | Peter M. Groffman,'* Jill S. Baron,” Tamara Blett,® Arthur J. Gold,*
........................................................ = Iris Goodman,® Lance H. Gunderson,® Barbara M. Levinson,’
Lakes Clear with submerged Turbid with phytoplankton Killing of plants by Killing of fish Margaret A. Palmer,” Hans W. Paerl,® Garry D. Peterson,” N. LeRoy Poff,'°
vegetation herbicide Low water level David W. Rejeski,'! James F. Reynolds,'* Monica G. Turner,"?
Killing of Daphnia by Kathleen C. Weathers,' and John Wiens'*

pesticida



The missing link:
Floating wetlands provide
habitat for zooplankton

Fish eat
zooplankton,
letting algae
blooms grow
unchecked.

Zooplankton need
habitat such as

wetlands to breed
and hide from fish.
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Wetland Design
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Field Experiment

Proposed Research and Anticipated Results

Public Data Sets & Remote Sensing
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Permitting and Progress

| Wetland Design
Sizing and Location
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