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Global Mean Sea Level (cm)

Press (sea level rise) and pulse (hurricane storm surge) disturbances in
south Florida in the 215t century
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Press (Ramp) : continual, leading to
permanent change in species composition
and/or abundance

Pulse : short-term, causing sudden change
in species abundance and/or composition
which will recover once disturbance ceases



Pine Rockland & Hardwood Hammock Forest Communities of the Lower Florida Keys

Low Elevation

Hardwood Hammock Low Elevation

Pine Rockland *

ELEVATION (m)

A DISTANCE (m) B
Profile of Upper Sugarloaf Key, Ross et al. 1992

- Elevations range from 0.3 to 2.0 meters above mean sea level
- Provide habitat for many species / high biodiversity
- Disturbance-adapted communities



Effects to coastal forests during the 20t Century
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Florida Keys: Location and Geology
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Map showing the Florida Keys, their lithology, and location relative to mainland and reef
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Conceptual Model of Freshwater Lens

Precipitation Transpiration

Sea level
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Conceptual Model of Freshwater Lens

Precipitation Transpiration
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23cm of SLR at Key West Tide Gauge over 100 years

7300

7250 ¢

Revised Local Reference (mm)

7000 ¢

6950

\]
N
o
o

7150 ¢

7100 ¢

7050 ¢

Mean rate of sea level rise = 2.3 mm yr*!

1990 22 yrs .£)12-
- \ '\
5cm
\/ ||

> Mean sea level
—— 10 year moving average

1914 1925 1936 1947 1958 1969
Year

1980 1991 2002 2013




Research Questions

1) Has sea level rise of 5 cm increased groundwater salinity in
coastal forests at locations inside and outside the boundaries
of the freshwater lens?

2) Are changes in forest structure and species composition
associated with the press disturbance (SLR) and/or the pulse
disturbance (storm surge)?

3) Are changes in forest structure and composition present in
all vegetation strata (canopy, high shrub, low shrub/herb)?



Big Pine Key
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Sampling 1990s & 2010s

Groundwater salinity monitoring

e Wells sampled at periodic
intervals
— 1990s (1989 — 1992) bi-monthly
and monthly sampling

— 2010s (2012 - 2013) every two
months

Statistical Analyses

e Mixed Linear Effects Modeling
including random effects with
post-hoc tests in Rv. 3.1.2

e Nonmetric multidimensional
scaling (NMDS) ordination and
vector fitting to 3 environmental
variables in DECODA v. 3.01

Vegetation sampling

B2 BPK PR Inside 6 600 189 0.69
B3 BPK HH Outside 6 600 46 0.91
S2 SLK HH Outside 6 600 282 0.66
S3 SLK PR Outside 6 600 758 0.59
S4 SLK HH Outside 5 500 633 0.52
Sk SLK PR Inside 6 600 535 0.91
S7 SLK HH Inside 6 600 308 0.88

Basal area

Percent cover
estimated in
high and low
shrub strata in
5x5 m quadrats
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Deviation from 30-year average annual precipitation
received at Key West International Airport (1984 — 2013)
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Mean groundwater salinity (PPT) +/- SE in each sampling period
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Percent Change in vegetation abundance in 3 strata
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AXIS 2
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Low shrub layer: Gain in species typical of coastal buttonwood forest

Borrichia frutescens
Fimbristylis spadicea
Spartina spartinae




Summary and Conclusions

e SLRincreased groundwater salinity only at plots outside the
FWL, while groundwater salinity at inside lens locations was
dominated by amount of recent precipitation received

e Pulse disturbance (storm surge) was primarily responsible for
changes in structure and composition of the tree stratum,
while press disturbance (SLR) or interaction of the
disturbances was observed to change shrub strata along a
trajectory of increasing groundwater salinity only in coastal
forest plots outside the FWL

e Changes in composition of low shrub stratum are an early
indicator of effects of sea level rise on fresh water-requiring
coastal forests
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