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in New England Salt Marshes



Vertical Fluxes

Data from Geoghegan et al., 2018 and Rosentreter et al., 2021
Figure by Dr. Amanda Vieillard
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Drivers of CO2 Fluxes

Poor correlation of CO2 fluxes 
with environmental variables
(Emery & Fulweiler, 2017)

Plants?

Weather?

Icons from IAN Media Library



we conducted a regionally coordinated effort to measure CO₂ 
fluxes at National Estuarine Research Reserve (NERR) sites Regional Sampling
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High-Resolution Sampling
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Low-cost, Ultraportable CO2 Sensors



In Situ Validation



Interpreting Fluxes
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Regional Patterns
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Seasonal Patterns
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Growing vs. Dormant Season
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Weather OR Site?
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Relative Importance:

CO2 Flux ~ 
PAR + Temp + Tide + Marsh

R2 = 0.44 

Light (PAR) 24%

Temperature 25%

Tide Timing 3%

Different 
Marshes

46%

Growing

relaimpo package (Groemping, 2006) 

?
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Drivers of Regional Patterns



Within-Marsh Variability



“spatstat” package (Baddeley et al., 2015) 

Spatial Modeling

Mark Variogram

Positive 
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Interpretation:

Change of veg type, creek, ponds, etc.  

Implication: 

~50m and ~100m are scales of 
variability to capture

Wells

Increased Dissimilarity



High vs. Low Marsh

Marsh Type 

       High Marsh

       Low Marsh = 
       S. alterniflora >50% 
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Drivers of Within-Marsh Patterns

PC 1
High Marsh Low Marsh

prcomp function (R Core Team, 2024)

PC 2

PCA : Plant Communities

D. spicata, 
S. tenuifolium, 

J. gerardii 

S. alterniflora

S. patens, 
T. Maritima, 

Salicornia sp.

lme4 package (Bates et al., 2015) 

CO2 Flux ~
 

PC1 + PC2 

+ Elevation 

+ Distance to water 

+ random(Marsh) 

R2 = 0.58

R2 = 0.63

Dormant

Growing



Variance of fluxes over 
space are related to 
plants communities

Main Takeaways

(2) Year-Round(1) Regional (3) Within-Marsh

Dormant

Regional patterns 
depend on seasonality 

and tidal gradients

Winter-time CO2 fluxes 
are low, but they do 

occur
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