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Climate change challenge
Climatechangewill not affect the water resourcesin the wholeof Europein the sameway.

Observed and projected climate change and impacts for the main biogeographicalregions in Europe (European
EnvironmentalAgency).



Main climate change issues in Campinade Faro
AquiferSystem

ÅDecreaseof annualprecipitation,increaseof evapotranspiration.

ÅDecreaseof river flow andrecharge,lossof surfaceandgroundwaterresources.

Å Increaseof water demandfor agriculture.

ÅAbstractionfor the tourism sector: intensifiedover the last yearswith the irrigation of
golf courseslocated in Vale de Lobo and Quinta do Lago(sector W of the aquifer
system).

ÅLong-term piezometric time series show that water levels have been persistently
declining since 2010, accompaniedby a constant increaseof chlorides, which may
indicateanongoingsalineintrusionprocess.

ÅOverexploitationof the aquifersystemandconsumptiongrowth trends.

ÅReductionof freshwaterdischargein streamsand into the RiaFormosalagoonaffecting
important ecosystemswith biodiversityloss.



Location

Stigter et al (2011)



Geology and 
Hydrogeology
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Water balance for the Campina de Faro AS

Plano de Gestão da Região Hidrográfica das Ribeiras do Algarve ςRH8

Unbalancedwater budget nowadays!

Unsustainable in the future with less water 
availability!

R. Proençade Oliveira (2021)

PTM 18 (Vale do 

Lobo)

PTM 19 (Faro) M12 (Campina 

de Faro)

Area (km2) 32.41 53.99 86.40

Recharge (hm3/year) 2.94 4.96 7.90

Available resources (80% of 

recharge)

2.36 3.97 6.33

Abstractions (hm3/year)

Agriculture 2.00 7.74 9.74

Industry 0 0.027 0.027

Urban 0.0057 0.011 0.0167

Golf 3.25 0 3.25

Others 0.51 0.117 0.627

Total Abstraction (hm3/year)

5.77 7.90 13.67

Water Budget (hm3/year) -3.41 -3.93 -7.34



Legend

&- Rede TACTIC

APA - QUALIDADE

APA - QUANTIDADE

Vale do Lobo subsystem: Water level and Cl 
time series



Seawater
intrusion

Cl spatial
distribution
(2019)

AnomalousCl concentration:

seawater(coastalareas) + 
evaporitesdissolution (injectedin 
faults, inland)



Seawater
intrusion

status

GW levels
(W of Aquif. 

Syst. GW 
depletion)

Chemistry
(saline 

intrusion is 
ongoing on 
SW area)

April 1984 May2018 (endof the rainyseason) Oct. 2017 (endof the dry season)

rCl/Br (molar) ~655 (seawater)

A

B

HighCl, Na, Br, Srconcentrationsshow the affected
area. Agreementamongareasof highvulnerability, 
major ionsspatialdistribution, Cl increasein time 
series, rCl/Br, andΧ
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ContΧrCl/(HCO3+CO3) versus rSO4/rHCO3 andongoingprocesses as shownin piper
diagram

Seawater
intrusion

status

Chemistry
(saline 

intrusion is 
ongoing on 
SW area)

Appeloand
Postma, 1996

rCl/rHCO3 mapping 
on October2019. 
Values >5 indicate 
seawater intrusion. 

Scatter plot 
between 
rCl/rHCO3 and 
rSO4/rHCO3 on 
October2019. 2 
distinct groups 
affected by 
seawater 
intrusion and 
evaporites 
dissolution can be 
observed. 

intrusion



Seawater
intrusion

Simulatedlong-term averagehydraulicheadanddepth of
fresh-saltwaterinterface for the proposedwater use and
climatescenarios(5% and39% rechargereduction)

Simulateddistributionof seawaterunderpre-
developmentconditions(top) andat 1990 
(bottom)

Densityflow
modelby R. 
Hugman(2016)

Change in seawater distribution after 100 
years of business as usual.


