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THE ACQUASENSE SYSTEM

Abstract: Acquasense is a system of integrated and sustainable management of water
resources which eliminates the inefficiencies arising from the economic and technical

fragmentation, segmentation and obsolescence of the typical current systems.

Acquasense provides a conceptual study of the reservoir, aimed at understanding the
structure, the potential and the vulnerability of the system, followed by the implementation of
a numerical model that can simulate the behavior of the aquifer as a function of its
exploitation and the occurrence of abnormal external conditions such as unwanted input of

pollutants or predict behaviors as a function of the normal charging cycle.

The acquired knowledge, integrated into a Geographic Information System (GIS), leads to a
real-time complete scenario analysis of abnormal events and provides all the useful

informations for an accurate and timely management of the resource.

The Acquasense Partners

The Acquasense methodology has been developed by WEST Systems in collaboration with:

Istituto Superiore di Sanita
Universita di Roma "Tor Vergata"

CNR Istituto di Geoscienze e Georisorse
CNR Istituto di Rilevamento Elettromagnetico dell’Ambiente
CNR Istituto di Biofisica

AF Geoscience and Technology Consulting srl
Algares srl

In-Time srl

Raptech srl

Societa per il Parco Scientifico Romano Scarl
Terramet srl
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http://www.acquasense.it/jm/partenariato/4-istituto-superiore-di-sanita
http://www.acquasense.it/jm/partenariato/5-universita-di-roma-tor-vergata
http://www.acquasense.it/jm/partenariato/11-consiglio-nazionale-delle-ricerche
http://www.acquasense.it/jm/partenariato/12-af-geoscience-and-technology-consulting
http://www.acquasense.it/jm/partenariato/6-algares-srl
http://www.acquasense.it/jm/partenariato/7-in-time
http://www.acquasense.it/jm/partenariato/9-raptech
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Description

The ACQUASENSE System is the first project, on a global scale, of industrial research and
experimental development that synergistically combines the understanding and the
numerical simulation of water resource dynamics, since its natural condition of surface and /
or underground water element and the monitoring chain of quantitative and qualitative
characteristics of the resource , as well as the knowledge of its present and future availability.
The scientific-technological solutions regarding hydrogeology, statistics, hydro-chemical,
conveying, quality controls, alarms and emergency management have been integrated and
made to interact in order to produce a safe, transparent, efficient and cost-effective water

supply chain.

ACQUASENSE is a multipurpose system and it is usable in in every water quality issues. It

consists of 6 main modules :

1. Hydrogeological conceptual modeling module

2. Calibration and implementation of numerical model module.

3. Sentinel points identification module.

4. Verification and management module for resource availability and quality.
5. Sensors optimization module.

6. Forecasting simulation module and emergency management planning.
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Strengths of the System:

e low cost (both for investment and operational)

¢ reduced costs for damage to the filtration equipment
* reduction of costs for laboratory analysis

e reduction of costs for personnel

e monitoring of pollutants not detectable by traditional methods
e detection of unexpected substances

e generation of real-time alerts

e effective decision support

e visual representation of geo-referenced data

e |ocalization of pollution sources

e foresight of pollutants flows

¢ simulation of corrective actions
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1. Hydrogeological conceptual modeling module

Hydrogeological, hydrochemical,
hydrological, climate and weather
hazard centers available data are
analyzed, integrated in GIS environment
and evaluated in any deficiencies, by
identifying possible useful additions, by
optimizing the implementation and by

comparing their cost-benefit ratios.

Fig.1 Water points taken into consideration for
the hydrogeochemistry characterization in the
modeling area. a) and b) respectively sampling
points on water streams and wells c) water
points on which they series of physical-chemical
data are available d) numerical model of a wide
area
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Fig.2 — Cl+SO, vs. HCO;: a) sampled wells and rivers b) sampled
wells
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2. Implementation and calibration model of the numerical model

This module produces a cognitive ,
dynamic, qualitative and
guantitative framework of primary
resource as well as a simulation of
its evolution as a function of both
natural cycles and unexpected
human actions. The calibration will
valid results, defining the limits of

reliability and accuracy. The

modeling supports the
Fig. 3 - Distribution of boundary conditions

optimization of the acquisition of

natural parameters, and the sensor network returns the input to the continuous adaptation

of the theoretical numerical model to the real situation.

3. Sentinel points identification form

Generally the sensor system is installed in points of convergence of streams from more than
one source or well; in this way, each alarm implies the need to identify the exact origin of the
"anomaly" identified. According to simulations, the "points of maximum sensitivity" which
will be first affected by the arrival of a "plume" pollutant are identified. It thus optimizes the

reaction time and the adoption of the necessary measures.
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4. Verification Form and resource availability and quality management

Seasonal variations of resource quality are among the most frequent causes of analytical
"false positives". Statistical analysis of previous data, the production of "synthetic series" and
the forecasting simulations are used to manage the extraction depending on the expected

availability and to drastically reduce the number of unnecessary alarms.

5. Forecasting Simulation Module and emergency management planning

A crisis is a consequence of events that can not be
avoided. In case these events are not foreseen the
crisis becomes an emergency. Emergencies always
cost much more than prevention. ACQUASENSE has
developed a strong synergy between forecasting
simulation, analysis and interpretation of possible
scenarios and the sensor network response
interpretation. ACQUASENSE produces preventive

analysis of effectiveness and efficiency of the

countermeasures for various possible scenarios.

Fig. 4 — Example of decision support Even in case of an exceptional event, the modeling

concentration values of sulphates in the
aquifer water table. The red curves indicate
the iso concentration of simulated sulphates. ) . )
Fuchsia circles indicate negative residuals, alternatives to solve the unforeseen crisis (reshaping
blue indicates positives compared to the
actual measured values. distribution, hydrodynamic temporary barriers,

tool can be used in real time to check available

etc..), avoiding costs of a trial-and-error approach.
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