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Po Plain

Po River Well fields

Piedmont RegionItaly Study area
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?
Po River Wells fields

Does an interaction between the Po River 
and the unconfined and confined aquifers?

Due to the lack of other relevant sources of drinking water in this part of Piedmont region, this well field represents a 
drinking water reserve of regional importance.
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De Luca et al. (2018)

Geological-Hydrogeological framework

Wells fields

Well fields



Vigna et al. (2010)
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Deep flow converging to 
the well field area due to 
the withdrawal. 

Excessive withdrawal has
created a piezometric level
decrease of 60 m in a 
century

Geological-Hydrogeological framework

Well fields
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Chemical studies Other studies

Unpublished groundwater isotopic data

Franchino 2014

Sangiovanni 2016 
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Sampling March 2021 and June 2021

128 chemical analyzes

Shallows wells

Deep wells

Rivers

Wells field

Artesian wells

Po River
Chemical monitored points 
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Sampling March 2021 and June 2021

50 isotopic analyzes (δ18O/δ2H)

Shallows wells

Deep wells

Rivers

Po River

Isotopic monitored points 

SHALLOW Wells

DEEP Wells

ALTOPIANO

NEAR PO 
RIVER

VALMAGGIORE

ROERO

Wells field
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Piper

I campaign (March 2021) II campaign (June 2021)

- Bicarbonate-calcium facies 

- Some differences between the sectors
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Piper

Shallow wells - River Deep wells

- Important differences between river, 
shallow and deep wells
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Areal distribution

Electrolytic conductivity NO3
-

SHALLOW Wells

DEEP Wells
SHALLOW Wells

DEEP Wells

Well fieldWell field

Po River Po River
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DEEP aquifer

I campaign (March 2021) II campaign (June 2021)

δ18O/δ2H 

Well field

Po River

Shallow wells

Well field

Po River

Shallow wells

- Important differences between river, shallow and deep wells
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δ18O δ2H

Time variation
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DEEP SHALLOW

Isotope signal negativization in June compare to March (opposite 
trend to precipitation)

Po River similar to shallow wells

Well field Well field
Po River

Po River
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Comparison Po River
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PO II
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Comparison Groundwater data

1

1

2

2

Deep confined aquifers

Progressive isotope signal positivization due to the 
interaction with the more positive shallow
unconfined aquifer Well

field

Po River

VARIATION OF THE ISOTOPIC SIGNAL ALONG THE DEEP CONFINED WATER FLOW (MAX-MIN)

VARIATION OF THE ISOTOPIC SIGNAL ALONG THE DEEP CONFINED WATER FLOW (MAX-MIN)

+



VARIATION OF THE ISOTOPIC SIGNAL ALONG THE SHALLOW UNCONFINED AQUIFER

+ - -
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Comparison Groundwater data

1 2

Shallow unconfined aquifers

Initial isotope signal positivization, subsequent
negativization near to the Po River. 

mixing with the deep aquifer groundwater under 
pressure due to the absence of impermeable
levels separation

Well field

Po River

1 2

Po River
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Po River

Wells fields

Does an interaction between the Po River 
and the unconfined and confined aquifers?

- Lack of evidence in chemical-physical analyzes (Electrolitic
conductivity, Nitrates, Chlorides)

- Progressive isotope signal positivization of the deep confined
aquifer linked to a interaction with the shallow aquifers

- Isotope signal negativization of the shallow aquifer in
correspondence with the Po River connected to a diluition with the
deeper aquifers under pressure, allowed by the aquicludes
absence

- Although some wells in the well fields have isotopic signals similar
to the Po River, it is hypothesized to be linked to mixing with very
negative groundwater (high depths)

The interaction between the Po
River and deep aquifers is
possible due to the reduced
difference in the isotopic signal
between the two end-members.

The study provides an additional
tool for a better groundwater
management and protection of a
regional importance drinking
water reserve.
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