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Il. Evaluating the Effects of Extreme Weather Events
and Emergency Operations

Study Goals:

1. Assess impact of Hurricane Irma and emergency
freshwater inflows from coastal structures on Biscayne
Bay water quality
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Most Powerful Atlantic Hurricane in History!
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Hydrological and Atmospheric Conditions
during Hurricane Irma
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Study Area

A total of 81 Monitoring Sites
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Methods

Sampling in canals & near .
shore during outgoing tides

Physical water parameters 0
(temp., sal., turb., pH, DO)

Inorganic nutrients

Main Pigments of Phytoplankton Taxa
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20 Days Prior to Hurricane
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Total aver. daily inflow increased by ~44 % in the 20-day 2% \

period following the Hurricane

The largest increase in total aver. daily inflow after the o nortn(v) 77 North-central (v-0)
Hurricane occurred in the South-Central Bay (~224 % Il south (s) [l south-Central (s-C)
increase)




Spatial & Temporal Changes
in Inshore Salinity
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Spatial & Temporal Changes in Nitrogen Concentration

Aqgust, 2017
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 Significant regional and intra-annual
differences in water quality following
Hurricane Irma
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2. Post-Hurricane Eutrophication of Biscayne Bay

August 2017
Functional Linkages Between Hydrology, Nutrient Inputs (3 weeks before Hurricane Irma)

& Phytoplankton Blooms After the Hurricane
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* Concentration of algal biomass in North & South Biscayne Bay was
sig. higher than in other parts of the Bay (ANOVA; p < 0.05)




Post-lIrma Changes in Algal Biomass

November 2017

(9 weeks after Hurricane Irma)
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January 2018

(18 weeks after Hurricane Irma)
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Spatial & Temporal Changes in Algal Dynamics Near Shore
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* Algal biomass was significantly higher in September Canals

than in November and January (p < 0.05)
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¢ Temp., NO, and PO, explained most of the variation
in phytoplankton community structure
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* Cyanobacteria were gradually outcompeted by
diatoms
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Diatoms

Changes in Relative Abundance

of Phytoplankton Classes in Canals & Near Shore
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Conclusions

* No evidence of a long-term water quality decline or hurricane-induced algal
blooms was observed

 Biscayne Bay is resilient to pulse disturbances like hurricanes. Water
quality and phytoplankton communities returned to the pre-disturbance
conditions within < 6 months
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