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FREEWAT BACKGROUND
Or:

What pushed me and some

lo- go- and submel
the FREEWAT proposal under
the heavy compelilion of EU
HORIZON 2020 WATER 4a

Advantages of using Numerical Modeling in Water Resources = r st
Management and Managed Aquifer Recharge schemes Pisa, Aprll 21 2015
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LUCCA PLAIN

Large cone of depression due to huge aquifer
exploitation and concurrent uses between paper mill
and drinking water supply === s

Natural groundwater
flow direction altered
and inverted

Advantages of using Numerical Modeling in Wate
Management and Managed Aquifer Recharge sc

Data di acquisizione delle immagini:



MASSACIUCCOLI LAKE

One of the last coastal lake in Italy
Struggle for conquering palustrine land by
means of land reclamation workﬁ%@»‘%\»\;

4
Quality status heavily |
altered by eutrophication A
phenomena along with

water stress in summer

Resource
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GROSSETO PROVINCE

An area particularly prone to suffer the impact
of climate change events

Unbalanced coastal aquifers

What about the §
management of licensing}
groundwater abstractions?

Advantages of using Numerical Modeling in Water Res
Management and Managed Aquifer Recharge schemes




HOW WE DEAL AT PRESENT WITH

THESE ISSUES

1) Very good monitoring
networvk (daily datw for loty
of paraumeters!)

2) Very nice staff- at audhorities
and professconals

... Out tramed in the 705,803 905
... hawrd time thal time for-LCT



WHAT WE DO WITH GATHERED DATA :
Most of the times:
1. niceexcell sheety ™
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4. or al best spatial dalabases




QUESTIONS:

Canv we get move out of this
data?

Iy thés  methodology — really
informalive for waler managemeni?
Do- we have appropriale loolsy (o-
deal wih such waler resource

management issues?
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SID&GRID?

Open source and public domain GIS integrated 3D hydrological model
for simulating the whole hydrological cycle (surface water +unsat.
zone+ groundwater), or unsaturated zone +groundwater only or only

groundwater flow.
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Lots of training done, LINKEDIN User Group, bunch of case studies
implemented, Scientific publications and international collaborations



RESULTS

Encowraging ... but  not

completely satisfactory ...

Stnergy between GIS and modelling cs
relevant as i boosty mondoring daia
value and it allows analyscs on space
and time of the waler resource



ON THE OTHER HAND

... thowsand of data as resulty ...
yow wust be very good w
providing  easily readable
outcomes!!!

... g yow do- not ivwolve policy makers
and stakes ... youw are half way down/



THE LONG PATH TO A NEW WAY T0
WATER MANAGEMENT/1

IS rer

Issue Paper/

Groundwater Modeling in Integrated Water
Resources Management—Visions for 2020

by Jens Christian Refsgaard’, Anker Lajer Hgjberg?, Ingelise Mgller®, Martin Hansen?, and Verner Sgndergaard?

Abstract

Groundwater modeling is undergoing a change from traditional stand-alone studies toward being an integrated

part of holistic water resources management procedures. This is illustrated by the development in Denmark, where

A« comprehensive national databases for geologic borehole data, groundwater-related geophysical data, geologic
M models, as well as a national groundwater-surface water model have been established and integrated to support



WHY PUSHING WITH MODELLING?

The EU Water Framework Directive recognizes as relevant
modelling activities for:

- testing hypothesis on conceptual models;

- validating scenarios to be included in River Basin
Management Plans;

- water resource evaluation and forecasting;

- large engineering works impact assessment;
- evaluation of effectiveness of proposed
contaminated water remediation activities.

ALL MODELS ARE WRONG ... but some are useful!
(G. Box)
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FREEWAT Concept and Motivations:

Lots of Needs of:

1. ICT tools to boost the application of the WFD and water related Directives;

2. of training technical staff at authorities and private companies on the use of state-of-
the-art innovative software for water management;

3. of having free and open source tools, numerically based, GIS integrated in order to
perform spatial and temporal analysis on water quantity and quality issues;

4. of ICT tools for the analysis of the conjunctive use of surface-and ground-water, the
impacts related to land use and urban sprawling and of climate change on water resource;

5. of changing the approach from lumped-yearly averaged water balances as base of
decision making to water balances spatially distributed and time-series driven;

6. of effectively using data provided by the extensive monitoring required by the WFD;
7. of capacity building within the EU water sector;
8. of including participatory approach earlier than result discussion;

9. of supporting adequately scientific research results in order to foster their real scale
application‘and replication and uptake by policy makers and water authorities.



WHY FREEWAT?

Open source and public domain GIS integrated modelling
environment for promoting WRM by simplifying and strengthen
the application of WFD, GWD and other water related Dlrectives.

Open source characteristics of the platform 2>

initiative "ad includendum" - further research institutions, private
developers etc. may contribute to the project development.

FREEWAT expected main impact -
help producing relevant decisions based on:
 data and innovative data analysis and

* including participatory approach not only in results discussion.



FREEWAT OBJECTIVES

* to coordinate previous EU and national funded
research to integrate existing software modules for

water management in a single environment into the
GIS based FREEWAT;

* to support FREEWAT application in an innovative
participatory approach gathering technical staff and
relevant stakeholders (policy and decision makers) in

designing scenarios for proper application of water
policies.

Pisa, April 21st 2015



FREEWAT CIRCULAR ECONOMY

Coordinate
previous research
outcomes

Dissemination and
exploitation

Capacity building

Application

Advantages of using Numerical Modeling in Water Resources
Management and Managed Aquifer Recharge schemes
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Which EU and national previous
efforts will be integrated in FREEWAT?

* SID&GRID (Regione Toscana): Surface water and
groundwater flow and unsaturated zone processes

 MARSOL (EU, FP7): solute transport in groundwater

* QUIMET (Catalan Water Agency): GIS based
hydrogeochemical analysis tools

e ...plus not strictly EU codes

And potentially:

e NITRATOS (EU, LIFE)

 FEDER12 (France): 3D databases, namely PostGIS 3D, to be
able to store and manipulate 3D objects and 3D meshes

Advantages of using Numerical Modeling in Water Resources - d st
Management and Managed Aquifer Recharge schemes Pisa, Aprll 21 2015



FREEWAT NEW MODULES

For:

- water management and planning

- calibration, uncertainty and sensitivity analysis

- solute transport in the unsaturated zone

- management of water in agriculture

- tools for dealing with groundwater quality issues

- tools for the analysis, interpretation and visualization

of hydrogeological data.



FREEWAT APPROACH

SOFTWARE DEVELOPMENT AND TRAINING

e Building the software platform (WP2)

e Training the trainers (WP3)

e Spreading the word of using FREEWAT (WP3)

APPLY THE MODEL (WP4/WP5/WP6)
* Postulate the problem you have to study;

WP1 - Project management

Applictions Gommunicaton

* Gather the data; Coordination N oxt

* Discuss the data with relevant stakeholders; &, 1 fWRM

e Start the model implementation; oo "f T

* Involve the stakeholders during TT,gd WIPS &E:
model implementation and calibration; D e Extaton

* Apply the model for solving your problem;

* Producing policies! . :
Pisa, April 21st 2015



FREEWAT CAPACITY BUILDING

- Large stakeholders involvement (a total of about
200 stakes going to be involved)

- Web social and professional networks

Area of interest Type of Institution
M Research

i Water quality 38% M River basinauthority

® Environmental protectionagency @ N

i Water policies B Water utility

M National authorities
Contaminated site

remediation
w Other

M Local authorities
= Geoenvironmental company

! 27%

m Other



FREEWAT CASE STUDIES

13 case studies:

e 8 for the application of WFD, GWD and others (EU countries),

e 5 devoted to rural water management (2 EUs, Turkey,
Ukraine, and Africa (through UNESCO involvement)

Pisa, April 21st 2015



FREEWAT SYNERGIES

W ictwater.eu

Funded by
the European Union

About the Cluster

Due to growing population and e-:onamg,-‘. seasonal climatic conditions have changed, including extreme events as floods and droughts. This affects as a whole the availability of water resources at
world level. ICT and water efficiency is a key policy issue with potential for new research area that includes dedision supporting system for the measurement of water quality and quantity including the

recycling and water reuse processes. This necessitates increased interoperability between water information systems at EU and national levels and efficiency of water resources management. This site
is a hub for the 10 sister projects on ICT and Water Management. Read more

Cluster Activity Conferences

A Smart20 s & Smart20 s & Smarti20-:mus IAHR 2015
sH2& _ sH>& _ sH2&
Check out our new video Check out our new video RT @WaterTrends: RECYCLED
#ReducingUrbanWaterC cnsumption #ReducingUrbanWaterConsumption BEER: Oregen is Geing to Try to
by stimulating individual and by stimulating individual and Make Beer Out of Sewage Water '$ . IA H R 36th IAHR
collective #ConsumerAwareness collective #ConsumerAwareness http:it.co/CKNOXELNHS ...
hitp:ift.co/STeodMNI400 hitps:/t.co/9bTh3yY2Zb @Beverage World #WaterMNews 2 U ‘| 5 WORLD CONGRESS
‘ 28 June -3 July, 2015

Delft-The Hague, the Netherlands

Advantages of using Numerical Modeling in Water Resources S st
Management and Managed Aquifer Recharge schemes Pisa, Ap"l 21° 2015



Thank you for your attention!




