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Conceptual model; Modflow 

Mediterranean sea – constant level 

Wells – constant 

level 

Area = 57,3 km2  

 Existing material: limestone and marl 

 Constant hydraulic conductivity = 3 m/d 

  Average annual recharge = 56 mm 

  Abstractions = 6200 m3/d  

Average depth for 

abstraction = 20 m 

(Data from I.N.R.G.R.E.F. ) 

 Results and conclusions 

ARTIFICIAL RECHARGE ENHANCEMENT TO PREVENT 

SEAWATER INTRUSION, KORBA (TUNISIA) 









FP-7 ENV 

http://www.marsol.eu 
 

http://www.marsol.eu/


http://www.eip-water.eu/working-groups/mar-

solutions-managed-aquifer-recharge-

strategies-and-actions-ag128 



www.asemwaternet.org 

MANAGEMENT OF AGRICULTURE LAND USE BASED ON 
GROUNDWATER SUSTAINABILITY SCENARIOS  

A Case-Study in Portugal 
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Runoff 

Vadose zone 

Groundwater  

Framework Objectives Tasks Development Results 

http://www.asemwaternet.org/


www.asemwaternet.org 
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Piezometry 
 

Framework Objectives Tasks Development Results 

3 layers, 67 row e 
192 column  
50 x 50 m mesh  
 

Regional model  
18,6 km2  

Flow and transport model 

http://www.asemwaternet.org/


www.asemwaternet.org 
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Transport modelling 

Scenario 1A (in 2015) Scenario 4D (in 2015) 

Framework Objectives Tasks Development Results 

http://www.asemwaternet.org/


ARTIFICIAL AQUIFER RECHARGE EXPERIMENTS IN THE PORTUGUESE CAMPINA DE  

FARO CASE-STUDY AREA, DEVELOPED IN THE FRAMEWORK OF GABARDINE PROJECT 

 

M12 - AQUIFER SYSTEM  
OF CAMPINA DE FARO 

 Almeida et al (2000) 

            SNIRH 

  

http://snirh.inag.pt 

Algarve region 

Aquifer system of 

Campina de Faro 

area 86 km2 

http://snirh.inag.pt/


• Methodology to identify preliminary candidate areas to 
implement artificial recharge (GABA-IFI Index)  
 
 
• Artificial recharge infiltration and tracer tests in Campina de Faro  
 

Curva de chegada do traçador ao piezómetro LNEC1 durante o ensaio realizado em Maio 

na Bacia de Carreiros
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Profundidade ao nível - valor observado (m)

Profundidade ao nível - valor registado (m)

Fim do ensaio 

11/05 16h:25

Inicio do ensaio 

de infiltração

03/05 15h:45

Colocação do 

traçador na bacia 

08/05 09h:35

Chegada do 

traçador

(29 a 66 

horas)

Main Results/Conclusions 

Parâmetros de qualidade da água medidos no piezómetro LNEC1, durante a estação seca (Carreiros) 
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Escoamento superficial no rio

Alteração causada 

por ocorrência de 

escoamanto superficial 

e infiltração da água 

do rio nas bacias

2B) Areal Gordo test site 

Injection test in 

medium diameter well 

1) Areal Gordo test site 

3 Infiltration basins 

3) Carreiros test site     

2 Infiltration basins  

in the river bed 

2A) Areal Gordo test 

site 

Injection tests in large  

diameter well “nora” 



plane at z=25m Well water level 

   t=110hours  

  kx/ ky=15 

Portuguese Infiltration well   



Task 1d: River basin management 
Task leader: LNEC; Involved partners 
EU: ISPRA, DTU, EWA 
 
Task 1e: Water for energy 
Task leader: LNEC; Involved partners 
EU: DTU, EWA, EDP/Labelec 



Innovative groundwater 

artificial recharge techniques 

and experiments. Schemes to 

solve WR problems in EU and 

China semi arid regions**** 

***João Paulo Lobo Ferreira (lferreira@lnec.pt) 

*http://www.marsol.eu 

Task 1d: River basin management 
Task leader: LNEC; Involved partners EU: 
ISPRA, DTU, EWA 

http://www.marsol.eu/


17 

 Implement the measures necessary to prevent or limit the input of pollutants 
into groundwater and to prevent the deterioration of the status of all bodies of 
groundwater ….  

 Contribute to support future decisions in terms of more adequate 
policies regarding rural land use planning (type of crops and associated 
fertilizers and treatment techniques), taking into consideration the 
protection of the environment based on vulnerability and risk 
concepts and a sustainable and integrated water management. 

In the scope of LNEC investigations on diffuse pollution 

prevention and monitoring, the main goals have been to: 
   
 

Task 1a: Agricultural Water Management 
Task leader: ISPRA; Involved partners EU: 
LNEC, DTU, EWA 







  

Obrigado pela vossa atenção ! 

Obrigado pela vossa atenção ! 


