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Salt marshes: tidal ecosystems

↘ regularly flooded by the tide

↘ herbaceous salt-tolerant vegetation

↘ dynamic evolution regulated by 
biomorphological feedbacks
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Salt marshes: valuable ecosystems
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Diverse range of 
ecosystem services

↘ coastal protection

↘ sediment trapping

↘ nutrient/pollutant filtration

↘ biodiversity support

↘ fishery support

↘ blue carbon



Salt marshes: fragile ecosystems
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↘ accelerating relative sea-level rise

↘ declining sediment supply

↘ coastal land reclamation

263

182
164

84

50 43

1600 1700 1800 1900 2000

a
re

a
 k

m
2

from Tommasini et al., 2019

Salt-marsh loss 
in the Venice lagoon



Better 

understading

of 

ORGANIC 

MATTER

DYNAMICS

Project aim
BIOGEOMORPHOLOGICAL 

MODELS

Carbon storage 

function

Surface accretion and 

marsh survival

MANAGEMENT & CONSERVATION

Soil Organic Matter in the salt marshes of the Venice lagoon (Italy) – Puppin et al.



Soil Organic Matter in the salt marshes of the Venice lagoon (Italy) – Puppin et al.

Soil Organic Matter
in salt marshes

Carbon sequestration and 

storage

Salt-marsh surface

accretion



Venice Lagoon,

north-western Adriatic Sea, Italy

VENICE

▪ Area ≈ 550 km2

▪ Mean water depth ≈
1.5 m

▪ Semidiurnal microtidal
regime

▪ RSLR ≈ 3.5 mm/yr
(last 50 years)
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Soil characteristics: 

▪ Dry Bulk Density (dry weight/volume)

▪ Grain size distribution (laser diffraction)

Organic Matter: 

▪ % organic matter (Loss On Ignition)

▪ Organic Carbon Content (Elemental
Analysis - conversion equation)

Morphological and vegetation characteristics
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Organic content
variability

Soil Organic Matter in the salt marshes of the Venice lagoon (Italy) – Puppin et al.

MI

CV

CO

VB

FO

CA

PA
SA

SE

SF



Organic content
variability
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Sediment grain size and marsh morphology

↘ higher organic content 
occurring within finer sediments

↘ more particulate organic matter

↘ better preservation conditions
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ORGANIC MATTER
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vegetation

characteristics

sediment

inputs

sediment

inputs Conclusions

↘ Organic matter dynamics key drivers:

↘ Carbon sink potential

↘ Large variability of organic content

• organic inputs

• preservation conditions

↘ fluvial inputs
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↘ Organic matter dynamics key drivers:

↘ Carbon sink potential

↘ Large variability of organic content

• organic inputs

• preservation conditions

↘ fluvial inputs
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Management 

& conservation

Soil Organic Matter in the salt marshes of the Venice lagoon (Italy) – Puppin et al.



restoration

techniques?
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& conservation
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Supplementary

SOIL CARBON STOCK (Howard et al., 2014)

Carbon content (%) = 0.40 * %OM + 0.0025 (%OM)2 (local conversion equation)

Soil Carbon Density (g/cm3)

for each interval of the core sampled

= Dry Bulk Density * Carbon Content (%)

(conversion equation)

Carbon content in each interval (g/cm2) = Soil Carbon Density * interval thickness

Carbon content in 1 m core (g/cm2) = Σ Carbon content in each interval

CARBON ACCUMULATION RATE

Carbon uptake

Average of Soil Carbon Density in the reference interval (top 5 

cm) (g/cm3) * 

Salt-Marsh Accretion Rate (cm/yr)
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