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Overview of salinization impacts in coastal ecosystems

Coastal systems impacted: Coastal impacts on:

. 1. Uplands 1. Vegetation

- a. Forest 2. Soils and Microbial

. b. Agriculture biogeochemistry
c. Infrastructure 3. -

» 2. Wetlands
a. Tidal fresh

o b. Saline
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Causes of coastal salinization:
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Sea level rise, extreme weather (droughts and
storms), groundwater pumping, and

human modifications to coastal waterways
(ditching, tidal gates, dredging)

all interact to drive complex patterns of seawater
intrusion
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Estuarine gradients: inundation and salinity distributions

Limit of tidal
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Vegetation changes: salinity gradients structure tidal wetlands

From: Salinity thresholds for understory plants in coastal wetlands
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Biogeochemical changes: saltwater intrusion ... pulse vs. press

Weston et al. 2006 | JGR

Weston et al. 2010 | Biogeochemistry

Neubauer et al. 2013 | Biogeosciences

Neubauer et al. 2018 | Ecosystems

Herbert et al. 2018 | Biogeochemistry
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increased nutrient release, decreased
methanogenesis and a rapid shift to sulfate
reduction, with a coincident increase overall
organic matter mineralization

stimulates microbial decomposition, accelerates the loss of organic C
from TFM soils, and may put TFMs at risk of permanent inundation.

affects the entire process of carbon mineralization, from the
availability of organic carbon through its terminal metabolism to
CO2 and/or CH4

reduces the ... [conversion of ] reactive nitrogen to dinitrogen gas

reduced C fixation and the potential for increased nutrient (N, P)
export



Biogeochemical changes: ion exchange, alternative electron acceptors, microbes
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Chesapeake Bay Program (CBP) long-term data (1984-current)
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TFZ salinization patterns
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Vegetation changes: tidal freshwater tree salinity thresholds

Field thresholds < Lab thresholds soil salinity of 2-3 psu is the tipping point
for ecosystem level functional changes in

Transpirational capacity (% of control)
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Biogeochemical changes: soil C and N cycllng

Fraction remaining (asymptote)

Stagg et al. 2017 | Ecology
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But wha
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But what about methane?!: models

180
2 threshold = 3 psu;
i
O 140 R2=0.37,p <0.05
> a
N ©
- 2 100
- £
[})
Q = 60
I
o]0)
—~ 20
I e
-20
0 4 6 8 10
Salinity

Wang et al. 2023 | Ecol. Appl.

180

140

Methane
—
(=)
o

(=2
o

R2=0.24, p<0.05

threshold =10 cm o

o

:

-10 0 10

Water table depth




Tidal swamp persistence: storms with salt and wind lead to loss
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Chesapeake Bay Program (CBP) long-term data (1984-current)

Whole estuary Tidal rivers only
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Deep core paleo-reconstruction: marsh and swamp state changes
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Ecosystems are very responsive to SLR (salinization + inundation)
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Thank you!
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Landscape gradients: nontidal - TFFW — oligohaline
measuring ecosystem processes
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Vegetation changes: TFFW tree growth responses

Watershed influence
Estuarine influence
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TFFW C pools and fluxes change with salinization
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Geomorphic/BGC changes: soil C accumulation
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~ 3,000 km of tidal freshwater river along US Atlantic Coast (Ensign and Noe 2018)
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