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Precipitation natural variation in Mediterranean countries:
the example of Portugal
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Climate change impacts on the behaviour of aquifers and
consequently on Groundwater Dependent Ecosystems
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> Groundwater levels change due to groundwater recharge decrease
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3) Groundwater level in 2050
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> 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)
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Sources for the artificial recharge
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Quantity
Dam Hydrological year | Depth  discharge| Surface  discharge| Total discharge
(*1CG m?d) (*1G m3) (*1CG m?d)
ARADE | 2000 2001 3749920 1925670 (5675590)
Dam Hydrological Depth  discharge| Surface discharge tI'otal ) discharge
year (*1G m3) (*1CG m?d) (*1CG m?d)
19953 96 0 8125539 8125539
ARADE | 1996 97 0 4259962 4259962
199798 8 55665 11376230 12231897
TOTAL (*16 m?3) 24617398
Rib. de Ddalouca ‘

-/n

gm, Norway, gth August, 2008



LABORATORIO NACIONAL
DE ENGENHARIA CIVIL

During the extreme drought of @
2004/2005

Volume of withdrawal Percentage
water *106m 3)
Agriculture 23.79 47.31%
Urban supply of thAguas do Algarye 14.25 28.34%
regional system of Algarve
Urban supply of the local 12.25 24.36%
municipalities
Private users Not Available -
Total 50.29 100%
Electrical
Conducti

Municipalties a1 Az a3 o=a3 3.2 Km
Water ines  ——

0 LNEC 2006
33 |GC, Lillestram, Norway, 9t August, 2008
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Simplified Recharge-pumping scheme
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Can we use
the treated

effluent?
Can we have

cleaner seas?

Can we face
the floods
that threaten
our cities?

Can we clean
the polluted
groundwater?

Project financed

", from the 6th Framework Program

of the Euwropean Union

& © &

GABARDINE
Groundwater artificial recharge based on alternative sources of water:
advanced integrated technologies and management

Contract no.: 5181181

SIXTH FRAMEWORK PROGRAMME
PRIORITY 1.1.6.3
Global change and Ecosystems

DELIVERABLE 51
Test sites and their characteristics

Due date of deliverable: Novemiber, 2006
Submission date to EC: December, 2006

Start date of Project: November, 1st, 2005
Duration: 3 years

Coordinating Authors: Jodo Paulo Lobo Ferreira, Cataring Diamantino, Mania Jodo Moinante,
Manuel Oliveira, Teresa Leitdo, Mana José Hennoues, Albino Medeiros (LNEC).

Participating Authors from each Test Site: Klisthenic Dimitnadis and Mike Stylias
(GECSERVICE), Thanassis Soupilas (EYATH), Panagiotis Maheras, Chnstina
Anagnostopoulou, Konstantia Tolika, Margantis Vafiadis, Chnstos Machairas (AUTH), Xavier
Sanchez-Vila and Manuela Barbien (Universitat Politecnica de Cataunya), Jacob Bensabat
(EWRE), Avichai Hadad (HSI), Ayman Rabi and Abdel Rahman Tamimi (Palestiian Hydrology
Group).

Corresponding author: Jodo Paulo Lobo Ferreira
Hferreira@inec.pt
Tel-+351 218843609 Fax +351 218443016

Organisation name of lead contractor for this deliverable: Laboratoric Nacional de
Enaenhana Cil - | NEC



ARTIFICIAL AQUIFER RECHARGE EXPERIMENTS IN THE PORTUGUESE CAMPINA DE

FARO CASE-STUDY AREA, DEVELOPED IN THE FRAMEWORK OF GABARDINE PROJECT (A G
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*Flow and transport groundwater modeling for different artificial recharge scenarios in Campina de Faro

s Aquif t f
: quifer system o
Portuguese Infiltration well Campina de Faro

* (=110hours
* kJ/k=15

Yok water bavel H
Algarve region
/ Manchique
B ]‘
N - Via Real de
4 e Santo Antonio
Vi g . ) - ; 0 5 10 km o
Lﬁ = A i = ’ ) http://snirh.inag.pt
{ > k-
e
P 0 5 10
——
B8 M9 - Almansil - Medronhal
M1 - Covdes 71 M10 - S. Jodo da Venda - Quelfes
M2 - Almadena - Odeaxere 5 M11 - Chéo de Cevada - Quinta Jodo de Ourém
B M3 - Mexilhoeira Grande - Portimao {1 M12- Campina de Faro
7] M4 - Ferragudo - Albufeira M13 - Peral - Moncarapacho
M5 - Querenca - Silves M14 - Malhao H
M6 - Albufeira - Ribeira de Quarteira M15 - Luz - Tavim Almeida et al (2000
§ M7 - Quarteira 5 M16 - S. Bartolomeu SNIRH ﬁ
M8- S, Brs de Alportel B M17 - Monte Gordo .
=
Aquifer recharge
- e e e e e s em e e me e
i
A Legend
- fenserm el rechaon e el
- i
0
; -
e -~
s = !
el . -
Nl oM i
T e WD 2%
-, . - -
B s
Ry s e
e ‘ﬁ.:;/. AT
e ]
,v"""
]
1
e e mm o sm e s mm mm e e me ==
- - —



http://snirh.inag.pt/

LABORATORIO NACIONAL
DE ENGENHARIA CIVIL

AREAL GORDO INFILTRATION BASINS@
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Infiltration test in several layers
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Results from

continuous

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

V Continuous monitoring in three piezometers

monitoring
(groundwater and surface water) in Rio Seco
artificial recharge basins during winter time
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Curvade chegadado tragador ao piezémetro LNEC1 durante o ensaio realizado em Maio
naBaciade Carreiros

Fim do ensaio
11/05 16h:25

Inicio do ensaio
de infiltrac&o
03/05 15h:45

Colocagéo do
tragador na bacia
08/05 09h:35

Chegada do

tragador Condutividade eléctrica (us/cm)
(°29a66 ——Cl(mg/L)

_r,,,—/—'—'—"’*’“"’ﬂ horas) NO3 (mg/L) ]
©  Profundidade ao nivel - valor observado (m)
Profundidade ao nivel - valor registado (m
e g (m)

+ 10

11

12

2 23 3 445566 7 7 88 9 91010111112 1213 13 14 14 1515 16 16 17 17 18
09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09 21 09

Dia/hora

Profundidade ao nivel (m)

Artificial recharge experiments

V Electrical resistivity assessment
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