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Devising innovative ways to sustainable water management developing theoretical and 

applied approaches bringing them to the real world 

• The science and policy of water management in MED-areas 
 

• Exploring green/blue infrastructures functions for the provision 
of water related agro-ecosystem services 

• Development and application of innovative ICT tools for water 
management and governance 



water is food water is jobs water is energy  

A key factor in the development of job opportunities (SDG8) 

• in its management (supply, wastewater treatment, etc.)  

• in economic sectors that are heavily water-dependent such as agriculture, 
fishing, power, … 

 

Good access to drinking water and sanitation (SDG6) 

= 
   educated and healthy population 

 

Water shortages and lack of access may limit economic growth  

 



Roles and duties 
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Water resource management 



Although a lot of science is produced on Water Resource Management 

(WRM), especially in the ICT sector, WRM is still today poorly addressed 

via scientific means 

 

REASONS 

• underrated importance is given at political and decision-maker level 

• low-capacity of the research environment to transfer the results to the 
real world  

• missing digital capacity at agencies and governing authorities 

Water resource management 



Water and data 

Many countries are now producing water related data: 

 - in EU Countries case: 

 >>>>>> massive amount of data 

- in developing Countries  

 >>>>> less data are available 

Actions idsgw_1 date  time  level  temperature ph ces  

Edit Delete 4968 2015-04-22 09:26:24 8.01714 9.68442 1 489.071 

Edit Delete 4969 2015-04-22 09:41:25 8.02453 9.74725 1 478.441 

Edit Delete 4970 2015-04-22 09:56:26 8.06199 9.69709 1 491.116 

Edit Delete 4971 2015-04-22 10:11:26 7.96673 9.76323 1 484.021 

Edit Delete 4972 2015-04-22 10:26:27 8.06777 9.70175 1 492.287 

Edit Delete 4973 2015-04-22 10:41:27 8.00311 9.68582 1 491.066 

Edit Delete 4974 2015-04-22 10:56:28 8.06094 9.76796 1 492.797 

Edit Delete 4975 2015-04-22 11:11:29 7.94177 9.75494 1 483.606 

Edit Delete 4976 2015-04-22 11:26:30 7.94677 9.63806 1 478.603 

Edit Delete 4977 2015-04-22 11:41:30 7.9409 9.60817 1 478.644 

Edit Delete 4978 2015-04-22 11:56:30 7.94111 9.72637 1 477.618 

Edit Delete 4979 2015-04-22 12:11:31 8.05931 9.7782 1 484.018 

Edit Delete 4980 2015-04-22 12:26:31 8.00855 9.718 1 477.45 

Edit Delete 4981 2015-04-22 12:41:33 7.99031 9.69059 1 483.874 

Edit Delete 4982 2015-04-22 12:56:34 8.02308 9.70794 1 484.89 

Edit Delete 4983 2015-04-22 13:11:34 7.98756 9.72747 1 486.595 

Edit Delete 4984 2015-04-22 13:26:35 8.0195 9.64493 1 487.84 

Edit Delete 4985 2015-04-22 13:41:37 8.04932 9.76661 1 482.038 

Edit Delete 4986 2015-04-22 13:56:37 8.04699 9.69365 1 478.573 

Edit Delete 4987 2015-04-22 14:11:42 8.01941 9.79647 1 488.413 

Edit Delete 4988 2015-04-22 14:26:43 8.0414 9.62744 1 476.42 

Edit Delete 4989 2015-04-22 14:41:46 7.98207 9.6865 1 492.966 

Edit Delete 4990 2015-04-22 14:56:47 7.93025 9.61163 1 490.456 

Edit Delete 4991 2015-04-22 15:11:47 8.01344 9.72782 1 492.982 

Edit Delete 4992 2015-04-22 15:26:47 8.06263 9.77432 1 475.971 

Edit Delete 4993 2015-04-22 15:41:50 8.05826 9.64359 1 475.769 

 Information CONTENT of this data not fully exploited  as today  

ICT  tools would allow 



The H2020 FREEWAT project 

FREEWAT (FREE and open source software tools for WATer resource 

management) is the main result of a EU funded H2020 ICT project 

 

Open source and public domain, GIS-integrated modelling platform for 

promoting WRM  

FREEWAT may be used for: 

- actively managing the groundwater resource 

- managed aquifer recharge schemes 

- aquifer remediation schemes  and seawater intrusion management… 

 

 

 



FREEWAT Consortium 



WHAT IS FREEWAT TODAY? 

A QGIS integrated modelling environment in its v.1.0 age 

along with User Manuals and tutorials 

Free download at 
www.freewat.eu  



FREEWAT architecture 

Surface and 
Groundwater 
Flow Simulation  

Water 
quality 
simulation 
and analysis  
tools 

Rural water 
management 
module 

UPSCALING from 
cell results  
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Sensitivity 
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Parameter 
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Observation 
Analysis Tool 



FREEWAT capacity building 

Large stakeholders involvement (>>>500 stakes involved ) 

 

Growing web social and professional networks  

(linkedin group >700 followers – twitter: >940 followers     
@h2020freewat) 

 

More than 3000 downloads so far (from 15th april 2017) 

60     countries 
1200 directly trained 
400    institutions 



TUTORIALS    AVAILABLE  so far… 

Groundwater modelling exercises (3 tutorials) 

AkvaGIS tutorial (Hydrogeological and Hydrochemical Analysis Tools) 

Calibration and parameter estimation 

Unsaturated zone solute transport (2 tutorials) 

Seawater intrusion 

Water Resource Management in Rural Environment 

Observation Analysis Tools (OAT) 



The state of the play/1 



The state of the play/2 



FREEWAT case studies  
 



Analysing water supply issues 

INDUCED RIVERBANK FILTRATION SCHEME 

	



Analysing water supply issues 

Definition of well-head protection areas 
using time of travel 



Demonstrating Managed Aquifer Recharge as a  Solution 
to Water Scarcity and Drought 

An EU FP7 Project 

After   200 days  
0.05 m3/s recharge 
(about 900k m3) 
 
Construction cost: 
 less than 500k € 

Groundwater storage analysis  
@MAR plant 

www.liferewat.eu 



Demonstrating Managed Aquifer Recharge as a  Solution 
to Water Scarcity and Drought 

An EU FP7 Project 

After   200 days  
0.05 m3/s recharge 
(about 900k m3) 
 
Construction cost: 
 less than 500k € 

Expected head increase  @MAR 
plant  

www.liferewat.eu 



GOZO mean sea level aquifer 

The Energy & Water Agency  



USING FREEWAT FOR WATER GOVERNANCE  
ON TRANSBOUNDARY WATER RESOURCE 

21 

• The STAS is a large farming area with approximately 1200 farms (mostly in Namibia) 

• Groundwater use: 52% irrigation, 32% stock watering, 16% domestic use 

• No mining and industrial activities 

• Annual groundwater abstraction: 20Mm3 (around 70% in the Stampriet area)  

 



EPANET 

QGIS/Import 
EpanetInpFiles 

FREEWAT 

Water source with 
pumping site 
Vrbanski plato and 
water supply system 
- infrastructure 

FREEWAT GHYDRAULICS 
Import EPANET for 
hydraulic modeling  

QGIS – INTEGRATED 
OPEN SOURCE and PUBLIC DOMAIN 

MODELING SOFTWARE 

WATER SOURCES  WATER SUPPLY SYSTEMS 



Conclusions 

- Unite the power of GIS geo-processing and post-processing 

tools in spatial data analysis to that of simulation software 

- Public authorities have the chance to build high informative and 

dynamically growing SHARED representation of    hydrologic 

systems where perfoming planning analysis 

- No cost for licences (money can be moved to development of 

client tailored applications>>>> new companies and jobs) 

 



Thanks! 


