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Rationale

Seagrass Meadows Are Dynamic Across Space and Time

Adapted from Bostrom et al., 2011
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Rationale

Seagrass Meadows Are Dynamic Across Space and Time

Environmental Variability

Spatial: Temporal:

Temperature Diurnal cycles
Humidity Seasonality
Nutrients Tidal cycles

Topography Climate change over

geological eras

Disturbances
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Rationale

Anthropogenic Disturbance Impacts Seagrass Beds

SAV seascape fragmentation
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Seagrass die-off in Biscayne Bay
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Water quality influences seagrass habitat loss and fragmentation

Alterations in salinity and
nutrient regimes
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Research Question

How does water quality influence habitat fragmentation and loss in seagrass

meadows?

How can we answer?




/;?3" Where is the seagrass: Seascape mapping

SATELLITE DATA IN SITU DATA
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CLASSIFICATION MODELS

* 10-meter pixel size

e Suitable for long term v
mapping SEASCAPE MAPS

* Freely available data
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MEASURE SPATIAL PATTERNS




Preliminary results

SAV Seascape Maps




Preliminary results

SAV Seascape Maps
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Methods: Measure Spatial Patterns

Spatial Patterns Metrics

100-meter radius

500-meter radius

700-meter radius



Methods: GLLMs
Effects Of Water Quality On SAV Structure

MIAMI-DADE
Generalized Linear Mixed Models COUNTY :

Response: Predictors:

Water Quality 2021-2025

Salinity (avg) ppt
Salinity (st. dv.) ppt

Spatial Pattern Metrics
* Percent of Landscape (PLAND)

* Patch Denfity(PD) . Total Nitrogen (avg) mg/I
* Edge Density (ED) . Total Phosphorous (avg) mg/!
* Fragmentation Index (FRAG) . Turbidity (avg) NTU

Spatial Pattern Metric,op,, ~ WQ, + WQ, + ... + WQ,
Spatial Pattern Metricgy,, ~ WQ, + WQ, +... + WQ,
Spatial Pattern Metric,5,, ~ WQ, + WQ, + ... + WQ,




Results

Effects of water quality on Percent of Landscape (PLAND)

PLAND-,,,,, ~ Total Phosphorous

Effect of Phosphorous on Percent of Landscape at a 700-meter scale
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Effects of water quality on Patch Density

PD-q0m ~ Salinity_sd + Total Phosphorous

Effect of Salinity Variation on Patch Density at a 700-meter scale Effect of Phosphorous on Patch Density at a 700-meter scale

i
Salinity (ppt)




Effects of water quality on Edge Density

ED-qo, ~ Salinity_sd + Total Phosphorous

Effect of Salinity Variation on Edge Density at a 700-meter scale Effect of Phosphorous on Edge Density at a 700-meter scale
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Salinity (ppt)




Effects of water quality on Fragmentation

FRAG. ., ~ Salinity_sd + Total Phosphorous

Effect of Salinity Variation on Fragmentation Index at a 700-meter scale Effect of Phosphorous on Fragmentation Index at a 700-meter scale

G
Salinity (ppt)




Salinity variation and total phosphorous affect seagrass structure consistently across scales

Salinity Variability

Patch Densit
y SAV seascape fragmentation

Salinity .
Variability Edge Density
Fragmentation
Index
]
=
3
Percent of SAV %
2
2
Mean total Patch Density -
phosphorous

Edge Density

Fragmentation
Index




Further Understand Seascape Dynamics Across Water Quality Conditions

Macroalgge
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Proposal Outline
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Seascape Ecology: Seagrass Dynamics Across Spatial Scales

Adapted from Bostrom et al., 2011 Seascape ecology provides a .
Clonal growth &) =) ‘-} spatially explicit framework to study
seagrass dynamics across spatial
scales
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Ecosystems Are Heterogeneous Across Space




Spatial heterogeneity

Environmental Variability Disturbances

Spatial: Temporal:
Environmental gradients of Diurnal cycles
Temperature Seasonality
Humidity Tidal cycles
Nutrients Climate change over
Topography geological eras

Urban development

Sea levelrise




Anthropogenic disturbance impacts seagrass beds

Threshql:_i .

Regime 2

Basins of attraction

Resilience is overcome, the system shifts to Regime 2
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Scale is the spatial measure of a phenomenon

Multi-scale Seascape Studies
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Unit = 200 km, Unit = 100 km, Unit = 50 km,
Length = 2400 km (approx.) Length = 2800 km (approx.) Length = 3400 km (approx.)




Mapping Workflow




Scale In Categorical Habitat Maps

100-meter radius
700-meter radius
2000-meter radius




Scale is the lens to link ecological patterns and processes




Spatial Patterns Across Grain

PLAND Increases at Coarser Resolutions

10m 10m_upscaled
Map Resolution




Measuring Spatial Patterns



Metric Value

Metric Value

Spatial Patterns Across Extents

Predictable (Power Law Response)
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Spatial Patterns Temporal Trends

PLAND Trends Over Time at Different Resolutions

Resolution
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— 10m
—— 10m_upscaled




Effects of water quality on Patch Density

100-meter radius 500-meter radius 700-meter radius
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Effects of water quality on Edge Density

100-meter radius 500-meter radius 700-meter radius
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Effects of water quality on Fragmentation

100-meter radius 500-meter radius 700-meter radius
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Results

100-meter radius
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Effects of Mean Total Phosphorous

500-meter radius
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Results

Effects of Variation in Salinity
100-meter radius 500-meter radius 700-meter radius
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