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«Portugal is mediterranean by conditions, atlantic by position»
(Pequito Rebelo em “A Terra Portuguesa”— 1929)

Portugal is a crossroad of influences between the Mediterranean and the

Atlantic, attentive to the complexity and to the reversibility of movements
of a human geography (Guilherme d'Oliveira Martins)

a SRR

Narth po S o dours -y
/ R A S

Atlantic

Ocean

Barcelona Gariea

— 5!{9@18

o € Balearic Islands
{

;-"Med'r'tarranean Sela

Yoo 400 Kilometers
G S ’aﬁo,/ S A 400 Nautical Miles
> Hat ' 1

.’. x o L

' Lambert Conlormal Gonic Projectign- ; ; it i

e o & e Boundary (epresentation is
.shnd_e.rdpa{alfeh 2_3.-,"“"! f't !‘; _11'( Y .‘1' ? ok nocentaty divort



«Portugal is mediterranean by conditions, atlantic by position»
(Pequito Rebelo em “A Terra Portuguesa” — 1929)

Influence of the latitude, altitude and distance from the
sea.

Precipitacio >=1mm
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«Portugal is mediterranean by conditions, atlantic by position»
(Pequito Rebelo em “A Terra Portuguesa”— 1929)

Portugal is a crossroad of influences between the Mediterranean and the
Atlantic, attentive to the complexity and to the reversibility of movements
of a human geography (Guilherme d'Oliveira Martins)
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Mediterranean Climate Regions occur between 30°- 45° North and South of
the Equator, in the west side of continents of the Mediterranean Basin, Middle
East California, central Chile, Western Cape in South Africa, and the South West
in Western Australia. Correspond only to 2% of the Earth’s land surface

Influenced by cold ocean currents, the Mediterranean climate is characterized
by a moderately rainy winter and a hot dry summer.

Adapted from: Ecosystems of the World, Vol. |l, Mediterranean-Type Shrublands (F. DiCastri, D.W.
Goodall and R.L. Specht, Eds.), Elsevier, Amsterdam, 1981.



Water stress indicator:
A ratio of water withdrawal to water availability

.“?’

-

Huanghe River
has temporarily
run dry due to
precipitation
decrease and

Multi-year droughts
in USA and southern
Canada
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Water stress indicator: withdrawal to availability ratio

no siress low stress mid stress high stresa very high siress Water withdrawal: water used for irrigation,
I livestock, domestic and industrial purposes (2000)
0 0.1 0.2 0.4 0.8

. - Water availability: average annual water

smmsi Mofdow stress and per capita water P :

e availability based on the 30-year period 1961-90
availability <1,700mefyr ty pe



Proportion of total freshwater resources stored in
reservoirs in Europe
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77 reservoirs in Portugal
organized in three abiotic typ

J North;
1 South;
1 Main course;

Reservoirs are impoundments
created by humans. They are
being constructed on an
unprecedented scale in response
to the exponential water
demands to human activities.
Such alterations will result in
major modifications in
topography and regional climate
that are not yet fully recognized
or even partially understood.
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2 Albufeiras do Norte

= Regido Norte, zonas montanhosas

*  Producho de energia hidroeléctrica

+ Tempo de residéneis < 7 meses

» Temperatursmédia anual < 15°

+ Precipitacdo média anual = B00mm

# Dureza < 50 pg CaCO,/L

» Geologiasiliciosa {rochas graniticas) - o ol

P Albufeiras do Sul

= Regido Sul, zonas de planicle

» lrrigagio ou abastecimento

s Termpode residéncia > 7 meses

s Flutuecia de nivel de armazenamento anual com
uma fase de nivel maxime entre Janeira ate Junha
& rifvel minirmo em Setembro

+« Tamperatura madia anual = 15¢

= Precipitacio méda anual < 800mm

» Duwreza = 50 pg CaCDyfL

= Geologiasiliciosa (xistes e rochas sedimentares)

2 Albufeiras de Curso Principal

+ Locallzam-se nos cursos principals dos Rios
Doure, Tejo & Guadiana

+ Tampode residancia < 10 dias

s Area de drenagem > 20000 km?
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Conservation and biodiversity
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~ Conservation International

February 2005

The 34 hotspots identified
by Conservation
International cover 2.3
percent of the Earth's
land surface, yet more
than 50 percent of the
world’s plant species and
42 percent of all
terrestrial vertebrate
species are endemic to
these areas. All are
threatened by human
activities.

With many endemic species, Mediterranean is recognized as one
of the first 25 Global Biodiversity Hotspots, with many endemic

threatened species



Aditional

J The total population of the Mediterranean countries
grew from around 300 million in 1970 to 400 million in
2000 (a 1,4 % increase per year) and to 466 million in

2010. The population is predicted to reach 500 million
by 2025.

d This overgrowing population is increasing water
resources pressure and requesting new water
planning and management approaches
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To go further on the understanding of the functioning of large and
deep reservoirs during the summer period in the Mediterranean
Region, Algueva reservoir was studied from June until September

2014. '

1 To do so, vertical profiles of temperature, dissolved oxygen, pH,
oxidation-reduction potential and conductivity were monthly
taken;

1 simultaneously, water samples were collected for physical-
chemical analyses and an integrated sample, representative of
the euphotic zone, was collected for phytoplankton identification
and quantification.



Three sites were chosen:

d nearthe dam;
d  middle section;
d  Alcarrache triburary
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ALQUEVA

Oxidation-Reduction Potential (mV)
-08 -07 -06 -05 -04 -03 -02 -01 00 01 02

0 1 ol
[ A
£ |6 :
5 03@ 4 -
S 08
10 ool &
O Ly L9
-y & |o°
Q
15 oo —Q 8
°o o °
° o e a
20
A
A
25 _80 (9] A
o Ll
8 £
30 yo -
g0 A s
% 5 4
P
°
40
0°
A
50 1) <E°_
55 0 E—
65 @ A

<Mont jun-14 oMont jul-14 2 Mont ago-14
oMont sep-14 < Alc jun-14  oAlc jul-14

~Alc ago-14  oAlc sep-14 < Mour jun-14
oMour jul-14 A Mour ago-14 @ Mour sep-14

ALQUEVA
pH (Sorensen scale)

65 70 75 80 85 90 95 100
0 A
A
o
5
10
15
20
25
2 8
30 o &%ﬁ' A
°
AQm A o
35 4 A
cgﬁan“
(m] A
o ,
40 sae 2
o
Apg
50 : oi;@
55 O—&
60 - O—&
ia
65 o

< Mont jun-14 oOMont jul-14  AMont ago-14
oMont sep-14 < Alc jun-14  DAlc jul-14

~Alc ago-14  ©Alc sep-14 < Mour jun-14
OMour jul-14 2 Mour ago-14 © Mour sep-14




Enxoé reservoir




ENXOE
Temperature (°C)
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ENXOE ENXOE
Oxidation-Reduction Potential (mV) pH (Sorensen scale)
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Algueva reservoir




Nitrogen and Phosphorus levels
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Total N levels along the campaigns
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Enxoé reservoir




Nitrogen and Phosphorus levels
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All the concentrations are higher than the thresholds for good ecological quality
(0,07 mg/L) and for eutrophic status (0,035 mg/L)



Chlorophyll a

Chlorophyll a levels
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ALQ MONTANTE jun-14 ALQ MONTANTE jul-14 ALQO MONTANTE aug-14

‘Q,

ALCARRACHE jun-14 ALCARRACHE jul-14 ALCARRACHE aug-14

ALQMOURAO jun-14 ALQMOURAO]jul-14 ALQ MOURAO aug-14

Phytoplankton in ALQUEVA reservoir
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ALCARRACHE sep-14

ALQ MOURAO set-14

M Chlorophyta
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M Euglenophyta
H Pyrrophyta



Phytoplankton in Enxoé reservoir

Lacustrine - jun-11 Lacustrine - jul-11 Lacustrine - sep-11
Transition - jun-11 Transition - jul-11 Transition- sep-11
i E i 1 Bacillariophyta
Riverine - jun-11 Riverine - jul-11 Riverine - sep-11
M Chlorophyta
: : i Chrysophyta
M Cryptophyta
M Cyanophyta " ]
: Aphanizomenon sp.
M Euglenophyta
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Concluding

 Given the trophic status of the Portuguese reservoirs,
management strategies should be implemented in order to
prevent the impairment of the ecological status and
consequently the water quality.

1 All the abovementioned results contribute to improve the
knowledge of the reservoir dynamics and therefore to propose
adequate management measures to preserve the observed
biological integrity.

(J Meteorological data greatly contribute to understand the
abiotic and biotic temporal evolution of the system.

J Water resources management is a complex matter of
enormous strategic importance for a sustainable development
in Mediterranean regions.






