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BACKGROUND:
strong diffuse CO2 degassing, abundant groundwater, active tectonics

Chiodini et al. 2004

Frondini et al. 2019

A massive input of deep CO2 affects several regional aquifers, and the same
CO2 is the dominant component of gas emissions. 
A map of deep CO2 emission has been created by coupling deep
CO2 concentrations in water with springs flowrates. It shows 2 significant
anomalies at the surface emitting deep CO2.
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CO2 DEGASSING-SEISMICITY CORRELATION  2
Peaks of deep CO2
dissolved in large
Apennine springs were
found to be associated
with the greatest seismic
crises of central Italy

BUT
Is tectonic
CO2 springs' content a
precursor of seismic
events?
We cannot know:
geochemical data are
acquired sporadically!

Chiodini et al. 2020

DEEP FLUIDS TRANSPORTED BY APENNINE RIVERS: QUANTIFICATION OF DEEP CO2 EMISSION
AND IMPLICATIONS FOR GEOCHEMICAL MONITORING OF SEISMIC ACTIVITY

HOW TO CONTINUOUSLY MONITOR CO2 FLUXES AT A HIGH
FREQUENCY?

Network of
continuous

sensors/stations
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Continuous
monitoring of EASILY
DETECTABLE
PARAMETERS
(EDP)
e.g. EC, T, water
level, dissolved Pco2

Periodic sampling
of water and gas 

Calibration over
time of EDPs
against CO2
concentrations and
other parameters
of interest

In the
framework of
'DL50' INGV
project, we
focus on
superficial
waters and
springs of
the Tiber
River Basin
(TRB)

TRB's advantages
1) It runs across a geodynamic gradient

2) It is fed by earthquakes-sensitive springs 

3) It is continuously monitored by flowrate stations

A REGIONAL SCALE DATASET
Two years of sampling
for both springs and
superficial waters:

- Chemical-physical
parameters 
(T, pH, EC) 

-Major ions

-Water isotopes 
(δ18O, δD)

-Carbon isotopes 
(δ13C)

-Trace elements

Sampling points selection
criteria:

- Relevance of the river in
terms of extension of the
hydrological basin

- Presence of the
hydrometric stations to
combine water flow rates
and chemical composition

- Location of points of
interest, i.e., near CO2-rich
springs, emission zones,
important confluences, etc.
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DISSOLVED CARBON AND CORRELATIONS 5

Carbon Mass Balance
(Chiodini et al. 2000)

Geochemical
modelling

<
FLUXES CALCULATION AND EDPs  6

CONCLUSION 1 SPATIAL INFORMATION:
information and CO2 fluxes quantification over large
areas (hydrological basin) 

TEMPORAL INFORMATION:
quantification of high time frequency variations of deep
CO2 flux when continuous flowrates are available

Excellent correlation between EC and
Cext, which relates to deep CO2 flux,
sensitive to major earthquakes

Possibility of installing and implementing an
existing network of stations along rivers with
simple and affordable sensors 

CONCLUSION 2

Feasibility of using fluvial system
geochemistry to study the process of
deep CO2 degassing

Feasibility of using EDPs on rivers for
continuous monitoring
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