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Crotty et al. 2020, PNAS



Hyperlocal Sea Level Rise Monitoring – GaTech (Russ Clark)



The GCE-LTER 
is an ongoing 
project started in 
2000.
Ongoing Fall 
monitoring

• external drivers of 
change

• long-term pattern in 
the estuary and 
marsh

• Process studies

GCE 4 – disturbance
• Wrack
• Snails
• Slumping
• hogs
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2100

Sea Levels Affecting Marshes 
Model (SLAMM): Results for 

Georgia
2019 data update: 

Christine Hladik, Ellen Herbert



General Marsh Area 
Loss, Except near 
Major Rivers

• Large gross change
(≤ 200 m2 m-1 y-1) 
but smaller net change
(-50 to 50 m2 m-1 y-1) over 
decades
• 1850s-1930s:
Net marsh loss in most 
areas, except Savannah 
Estuary
• 1930s-2010s:
Net loss in Savannah, but 
gain in Altamaha River, 
and St. Simons and 
St. Andrew Sounds

Mariotti, Alexander and Spivak,
in review



Hindcasting and Forecasting 
Marsh Extent

PIE

VCR

GCE



Number of 
transects

Percent 
Erosional

Percent 
Accretional

Max Erosion 
Rate (m yr -1)

Max Accretion 
Rate (m yr -1)

Mean Rate of 
Change (EPR) 

(m yr -1)

Error
(m yr -1)

GCE 2,017 50 50 -1.07 +3.08 +0.03 ±0.08

VCR 1,585 48 52 -2.21 +3.62 +0.04 ±0.06

PIE 1,397 74 26 -1.25 +1.81 -0.07 ±0.06

Shoreline Change Results



Salt marsh features

Burns et al., 2020 E&C



Salt marsh features

Burns et al., 2020 E&C



Change 1942 - 2013

Vegetated
marsh 
losses

Conversion to flats -0.25 km2

Channel widening 
and extension -1.15 km2

Open fetch marsh 
loss -0.03 km2

Vegetated
marsh 
gains

Migration onto 
upland +0.17 km2

Colonization of 
flats +0.28 km2

Colonization of 
channel edge +0.83 km2

Colonization of 
open fetch marsh +0.04 km2

Net change in vegetated marsh -0.23 km2

Image subtraction (GCE)



Area of Marsh (m2) * 103



“Ramped” 
accretion

Static 
accretion

Current SLR (3.3 mm/y)

RCP 8.5
(19 mm/y by 2100)

Forecast 
Model 
Results

Marsh loss under 
RCP 8.5 and 
ramped accretion



Georgia marsh sediment accumulation rates 

• multiple methods to collect data
- filters
- marker layers
- sediment plates
- SETs
- Pb-210/Cs-137/Be-7 

• accumulation on 100-y timescales; deposition 
on annual timescales

• range of rates in GA from 0.1 cm/y to 20 cm/y 
(n=67)

• Understanding site location within the 
depositional frame and site history is critical

• No significant loss of marsh area in 80 years 
(Burns et al., 2021)

• SE US existing data summary 2.1+/- 0.3 mm/y 
(Crotty et al., 2020)



MSL MHW

Elevation vs Accumulation Rates
(n = 34)



Range of Rates currently: 0.5 – 200 mm/y



Impact of Natural and Anthropogenic Processes on Accumulation



Engineering With Nature – Nature and Nature-Based Features – Living Shorelines
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