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Environmental 
Variability
• Range of spatial and 

temporal scales
• Daily cycles

• Seasonal cycles

• Long-term trends

• Sporadic events
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Long-term monitoring: SWMP
System-Wide Monitoring Program

• Abiotic Monitoring

• Biotic Monitoring

• Mapping

• Data Analysis & 
Interpretation

• Translation & Education
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SWMP Abiotic Monitoring

Water Quality
• Salinity
• Temperature
• Oxygen
• pH
• Turbidity
• Water depth

• Nitrogen
• Phosphorus
• Phytoplankton 

biomass

Weather
• Temperature
• Barometric pressure
• Wind speed/direction

• Relative humidity
• Rainfall
• Photosynthetically 

active radiation
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SWMP Biotic Monitoring

• Oyster Monitoring

• Phytoplankton 
Monitoring

• Mangrove Monitoring

• Salt Marsh Monitoring
• Vegetation
• Surface Elevation
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“Storms are like snowflakes”
Hurricane Irma (right)

Hurricane Matthew (left)
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Monthly Rainfall

8

An
om

al
ie

s f
ro

m
 2

01
2-

20
18

 M
on

th
ly

 A
ve

ra
ge

Matthew

Irma

Weather Station



Salinity (saltiness of water)
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Turbidity (cloudiness of water)
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Monthly Photosynthetically Active Radiation
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Salt Marsh Monitoring
• Vegetation

• Stem Density
• Canopy Height
• Cover

• Surface Elevation

• Sediment Accretion
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Spartina alterniflora
“Smooth Cordgrass”

Batis maritima
“Sea Pickle”

Juncus roemerianus
“Black Needlerush”

Avicennia germinans
“Black Mangrove”

Sarcocornia perennis
“Chickenclaws”

M
ea

n 
Ca

no
py

 H
ei

gh
t (

m
)

M
ea

n 
Co

ve
r (

%
)



0

20

40

60

Fall
2012

Spring
2013

Fall
2013

Spring
2014

Fall
2014

Spring
2015

Fall
2015

Spring
2016

Fall
2016

Spring
2017

Fall
2017

0

0.5

1

1.5

Spartina alterniflora

14

M
ea

n 
Ca

no
py

 H
ei

gh
t (

m
)

M
ea

n 
Co

ve
r (

%
)



0

2

4

6

Fall
2012

Spring
2013

Fall
2013

Spring
2014

Fall
2014

Spring
2015

Fall
2015

Spring
2016

Fall
2016

Spring
2017

Fall
2017

0

0.1

0.2

0.3

Avicennia germinans

15

M
ea

n 
Ca

no
py

 H
ei

gh
t (

m
)

M
ea

n 
Co

ve
r (

%
)

2012

2016



0

0.2

0.4

0.6

0.8

0

10

20

30

40

Fall
2012

Spring
2013

Fall
2013

Spring
2014

Fall
2014

Spring
2015

Fall
2015

Spring
2016

Fall
2016

Spring
2017

Fall
2017

Juncus roemerianus

16

M
ea

n 
Ca

no
py

 H
ei

gh
t (

m
)

M
ea

n 
Co

ve
r (

%
)



Batis maritima
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Conclusions

• How’s the water? It’s fine.
• Abundance of available light for photosynthesis

• 2016 and 2017
• Fairly stable vegetation patterns
• Some species showed more of an effect from storms 

• Spartina and Batis

Main storm impacts
• Localized erosion
• Prolonged periods of high water/flooding 
• Swelling marshes
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Rainfall: Acute rainfall index
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑟𝑟𝑟𝑟𝑖𝑖𝐴𝐴𝑖𝑖 =

𝑇𝑇𝑇𝑇𝐴𝐴𝑟𝑟𝑟𝑟 𝑟𝑟𝑎𝑎𝑇𝑇𝐴𝐴𝑟𝑟𝐴𝐴 𝑇𝑇𝑟𝑟 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝑁𝑁𝐴𝐴𝑎𝑎𝑁𝑁𝐴𝐴𝑟𝑟 𝑇𝑇𝑟𝑟 𝑖𝑖𝑟𝑟𝑑𝑑𝑑𝑑 𝑤𝑤𝑟𝑟𝐴𝐴𝑤 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

Greater flushing
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Sampling Season
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Rainfall: number of rain days
• Fewer days of rain in the 

hurricane years

• More rain days during Irma 
than Matthew
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Sarcocornia perennis
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