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INTRODUCCIÓN 



Drought : A behaviour problem  



Grupo Tragsa  

Precipitation natural variation in Mediterranean countries:  

the example of Portugal 



5. DIAGNOSIS: IMPLICATIONS OF CLIMATE CHANGE FOR GROUNDWATER RECHARGE 

Torres Vedras 
groundwater 
body 



> Groundwater  levels  change  due  to  groundwater  recharge  decrease  

> Consequences of aquifer behaviour change:  

¸ Modifications in groundwater recharges 
amounts and periods  

¸ Modification in groundwater flow directions  

¸ Modification in the amount of groundwater 
reaching GW dependent ecosystems  

¸ Modification on the behaviour of GW 
dependant ecosystems (eventually at risk)  

 
Climate change impacts on the behaviour of aquifers and 

consequently on Groundwater Dependent Ecosystems 

 

1) Groundwater levels today 

2) Groundwater levels change between 

today's values and those of 2050 

3) Groundwater level in 2050 

EDAS 

EDAS 



 

 

              33rd IGC, Lillestrøm, Norway, 9th August, 2008  

Sources for the artificial recharge : 

Quantity 

Dam Hydrological year Depth discharge 

(*103  m3)  

Surface discharge 

(*103  m3)  

Total discharge 

(*103  m3)  

ARADE 2000/ 2001 37 499.20 19 256.70 56 755.90 

Dam Hydrological 

year 

Depth discharge 

(*103  m3)  

Surface discharge 

(*103  m3)  

Total discharge 

(*103  m3)  

ARADE 

1995/ 96 0 81 255.39 81 255.39 

1996/ 97 0 42 599.62 42 599.62 

1997/ 98 8 556.65 113 762.30 122 318.97 

  TOTAL  (*103 m3) 246 173.98 



 

 

              33rd IGC, Lillestrøm, Norway, 9th August, 2008  

During the extreme drought of 

2004/2005 

Volume of  withdrawal 

water (*10 6 m 3) 

Percentage 

Agriculture 23.79  47.31%  

Urban supply of  the Águas do Algarve 

regional system of  Algarve  

14.25  28.34%  

Urban supply of  the local 

municipalities  

12.25  24.36%  

Private users Not Available - 

Total 50.29  100%  

Electrical 

Conductivity 



Simplified Recharge-pumping scheme 





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/


AREAL GORDO INFILTRATION BASINS 

Infiltration test in several layers  
 

GABARDINE Project 

Barcelona, March, 2007 

Vertical profile of geologic  

materials in Areal Gordo  
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Natural recharge monitoring 

Winter time

 Estação húmida 

Spring time

Estação seca 

V Electrical resistivity assessment 

Artificial recharge experiments 

-- LNEC1 

May 2007 

V Continuous monitoring in three piezometers 

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

na Bacia de Carreiros
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Condutividade eléctrica (us/cm)

Cl (mg/L)

NO3 (mg/L)

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

(º 29 a 66 

horas)

Results from continuous monitoring 

(groundwater and surface water) in Rio Seco 

artificial recharge basins during winter time 

(Out.2007/Mar.2008) Carreiros test site 


