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THE EMILIA-ROMAGNA GROUNDWATER
FLOW MODEL

HYDROGEOLOGICAL CONTEST OF EMILIA-ROMAGNA PLAIN

VENETO

The Emilia-Romagna government has supported its water planning tools
with the development of mathematical modelling of the whole alluvial
groundwater system. The model has been firstly developed in 2003 and

then updated in subsequent years.

The model has been used as a basis for several other more detailed -
analysis some of which are here presented.

MAIN MODEL CHARACTERISTIC
OModflow 3D groundwater flow model
OModel extension: 12.000 km?
QSpatial discretization: 400.000 cells / 35 layers
OTransient flow simulation (20 seasonal periods)
QSimulation period available: 2002-2006
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Most of Emilia-Romagna groundwaters belongs to a
large (12.000 km?) alluvial plain limited by the
northern Apennine margin (S), the Po river (N) and
the Adriatic Sea (E).
Apennine alluvial fans are characterized by the
presence of both free aquifers, where the main
recharge from Apennine rivers and rain occurs, and
confined systems, these latter laterally connected to
the formers along the SW-NE direction.
Further north, lowland plain mainly consists of
confined aquifers, the origin of which is both alpine
and apenninic.
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WATER BUDGET TEMPORAL ANALYSIS
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The temporal analysis could be
done for every groundwater body,
related to free or both upper or
lower confined aquifer. It let to
highlight the main terms of the
water hydrogeological balance
and the presence of seasonal
variations or trends.

The interpretation of the results of model simulations
has required the joint assessment of the following
aspects that, together or individually, may affect the
calculated value of soil compaction: distribution of the
compressibility coefficients, natural land subsidence

and gas exploitation.
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CONCLUSIONS

The technology here employed is the result of almost 10 years of models development.

The analysis here reported has allowed to verify the possibility of using the existing regional flow model to evaluate the
flow dynamics of hydrogeological subsystems and to obtain quantitative information about the status of water bodies.

At the same time a regional to local model (coastal) groundwater flow model implementation was experienced.

Soil compaction modelling was used to improve the understanding of cause-effect relationships between groundwater
withdrawals and land subsidence in the coastal zone where multiple cause-effect mechanism are to take into account. 2)

It is important to update models over time (model management) to achieve and maintain this kind of results. 3)
These models can now be employed as a systematic service, also in terms of forecasting purposes.

These tools can be used for different purposes: designing, planning, management and even for water emergencies, and
can be adapted to specific situations through the construction of appropriate scenarios and / or predictions.
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