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Project Goals (January 11-June 4)

. Compile, collate, and map water quality data for the south Florida coral
reef ecosystem

. Construct a matrix to compare water quality sampling programs’
parameters and protocols across

. Analyze the suite of water quality data to identify spatial hotspots and
patterns of change

Integrate remote sensing of water quality with the field water quality
measurements



Water Quality Programs Analyzed/Utilized

* |dentified over 80 potential water quality monitoring programs.

* Filtered out programs with insufficient sampling (10 years FKNMS and 5 years
minimum outside FKNMS); substantially beyond the geographic extent of the
area of interest (the Florida Reef Tract from Monroe to Martin County); and that
did not sample most of the parameters of interest

* Chlorophyll-a, Nitrate+Nitrite (NOx), Soluble Reactive Phosphorus (PO4), Silica (Si), Turbidity,
Total Nitrogen (TN), and Total Phosphorus (TP).

e Ultimately, we identified four compatible programs:
e the South Florida Ecosystem Restoration Cruises (Walton Smith),
* the Southeast Environmental Research Center Water Quality Monitoring Network (SERC),

e the Miami-Dade County Department of Environmental Resources Management Water
Quality Monitoring Program (DERM), and

e the Broward County Water Quality Monitoring Program.



Comparison Matrix
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PO4, DIN, TON, APA, pH, Kd, DO, Turbidity, E. coli, EDCs), NELAC certification



Hot-spot analysis
e Analyzed Thiel-Senn slope of Seasonal Mann-Kendall (Millette et al.
2019)

* Analyzed by parameter (turbidity, total nitrogen, NOX, silicate,
phosphorous, and chlorophyll-a)

* Did not analyze slopes across monitoring programs (yet)
« Same method is applied to identify hot-spots via remote sensing



SERC Turbidity 1988 - Present




SERC Total Nitrogen 1988 - Present

Change over time
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Walton Smith Nitrates and Nitrites
(NOX) 1998 - present




SERC Nitrates and Nitrites (NOX)
1988 - Present

Change over time
‘ decreasing faster

. decreasing
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SERC Total Phosphorus 1988 -
Present
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SERC Chlorophyll-a 1988 - Present




Walton Smith Chlorophyll-a 1998 -
present
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- DERM Chlorophyll-a 2005 - Present




MODIS Aqua satellite (2003-2020)
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Each 1-km satellite pixel treated as a
time series.

Theil-Sen slope used to assess trends
in water quality parameters over time.

Only pixels showing significant trends
are shown.
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Red reflectance is a proxy for

suspended sediments.
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Chlorophyll-a Concentration (ug/L)

Observed vs. Satellite Chlorophyll-a Concentrations at Station 3
4.0

35

3.0

2.5

2.0 e Observed

—Satellite

15

10

‘L/Nv‘ Jm oy N/ Moy




Chlorophyll-a Concentration (pug/L)
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Conclusions

* 4 Programs can all be used to determine long-term trends in key
water quality parameters

* Trends do not indicate red flags at first glance, but these are
preliminary results at the regional scale

 Different time ranges cause different results

* Remote sensing can help to fill gaps
* matches to observations are best in more offshore sites



Next Steps

Compare between programs where they overlap in space and time
Conduct the hotspot analysis on a consistent time-range to answer

management questions
What are the most relevant time ranges?

Incorporate more programmatic monitoring programs in the

analyses
DEP/CRCP program

Conduct a detailed gap analysis

Compare water quality and benthic trends

Make recommendations to improve utility and consistency of
monitoring programs



Solutions

1) Databases use different naming conventions for basic information.

Solution: Agree to common naming conventions among existing programs, and/or
create code that automatically renames datasets to a common framework moving
forward.

2) Station names between, and within, monitoring programs can be inconsistent.
Solution: Use unique names with a reference key and easily accessible metadata.

3) Stations are rarely sampled at the exact same location in repeated visits
Solution: Provide coordinates as the average or define a fixed coordinate for each
station.

4) The time frame(s) of interest can differentially weight trends
Solution: Time periods of interest need to be defined by management questions

5) Some programs sample year-round and others only sample in the summer.
Solution: Require quarterly sampling at minimum and more frequent sampling is
preferred.




